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16.  Absfroct 

I 

I  he  effort  discussed  in  this  volume  involved  a  survey  and  evaluation  of  data  applicable  to 
the  evaluation  of  the  risks  involved  in  marine  operations.  This  survey  forms  part  one  of  a 
three  part  risk  assessment  study  for  the  U.  S.  Coast  Guard.  Part  two,  documented  in 
Volume  11,  is  a  survey  and  evaluation  of  risk  assessment  methodologies  and  part  three, 
documented  in  Volume  III/ is  a  demonstration  and  evaluation  of  the  applications  of  selected 
methodologies  and  data  to  specific  risk  assessments  involving  barge  transport  of  hazardous 

I  chemicals.  Twenty  three  data  systems  in  the  following  catagories  were  reviewed: 


•  marine  safety  activities, 

•  marine  pollution, 

•  marine  traffic > 

•  vessel  repair  costs > 

•  vessel  accidents  , 

•  personnel  injuries  > 

•  vessel  population^,  $  c4 

•  vessel  violation  injuries. 


Discussions  of  each  system  include,  where  appropriate  information  is  available,  sources  of 
the  data,  procedures  for  collecting  and  recording  the  data,  and  potential  error  sources. 
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EXECUTIVE  SUMMARY 


The  effort  discussed  in  this  volume  involved  a  survey  and  evaluation  of  marine 
traffic,  vessel  population,  vessel  accident,  and  marine  pollution  data  that  are  applicable  to 
evaluation  of  the  risks  involved  in  marine  vessel  operations. 

This  survey  groups  the  23  data  systems  reviewed  into  eight  categories.  The  types  of 
data  in  each  group  are  summarized  below. 

Marine  Activities  data  contain  number  of  person-hours  spent  performing  Coast 
Guard  safety  operations,  number  of  marine  operations,  vessel  violations,  and  vessel 
casualties  at  each  port.  The  data  system  discussed  is  the  PSS/MEP  Quarterly  Activities 
Report  which  was  designed  by  the  Coast  Guard  as  a  management  tool.  These  data  include 
information  on  operations  involving  hazardous  materials,  which  could  be  useful  in  developing 
exposure  levels  for  hazardous  material  spill  risks. 

Marine  Pollution  data  include  information  on  polluting  incidents  around  the  world. 
The  systems  surveyed  contain  information  on  polluting  incidents  in  U.S.  waters,  tanker 
incidents  worldwide,  and  major  incidents  involving  all  vessels  worldwide.  The  evaluation  of 
these  data  systems  indicated  that  data  on  polluting  incidents  outside  U.S.  waters  are 
incomplete.  The  primary  source  of  pollution  data  is  the  Coast  Guard's  Pollution  Incident 
Reporting  System  which  records  data  on  spills  in  U.S.  waters.  Other,  more  limited,  pollution 
data  sources  have  been  developed  by  the  International  Tanker  Owners  Pollution  Federation 
(TOVALOP  data)  and  the  Center  for  Short-Lived  Phenomena  in  Cambridge,  Massachusetts. 

Marine  Traffic  Data  includes  information  on  vessel  and  commodity  movement  in 
U.S.  ports  and  waterways.  The  primary  source  of  these  data  is  the  U.S.  Corps  of  Engineers 
statistics  on  Waterborne  Commerce  of  the  United  States  which  contains  data  on  the  amount 
of  cargo  shipped,  by  commodity  class,  for  each  U.S.  port  and  waterway  segment.  The  data 
also  include  the  number  of  vessel  trips  by  draft  for  each  port  and  waterway  segment.  They 
provide  a  valuable  source  of  information  on  vessel  exposure  for  development  of  casualty  and 
spill  rates.  The  other  traffic  data  source  is  a  set  of  studies  on  vessel  movements  within 
seven  U.S.  ports.  These  studies  provide  information  on  the  vessel  densities,  speeds,  and 
number  of  close  encounters,  based  upon  a  detailed  survey  of  each  port. 

Data  on  Repair  Costs  associated  with  vessel  casualties  are  available  from  the  U.S. 
Salvage  Association.  These  data  can  provide  information  useful  for  assessing  the  dollar 
oenefits  of  measures  designed  to  reduce  vessel  casualties. 


1 


Vessel  Accident  data  contain  information  on  vessel  casualties.  Vessel  accident  data 
from  six  sources  were  evaluated.  These  sources  are: 

•  Inter-Governmental  Maritime  Consultative  Organization 

•  Liberian  Bureau  of  Maritime  Affairs 

•  Liverpool  Underwriters  Association 

■  Tanker  Advisory  Center 

•  Tanker  Casualty  File 

•  Vessel  Casualty  Reporting  System 

The  last  two  data  systems  are  the  most  useful.  The  Tanker  Casualty  File  is  a 
computer-based  system  that  contains  data  on  worldwide  tanker  casualties  and  oil  spills 
based  upon  reports  published  in  Lloyd's  Weekly  Casualty  Reports.  The  Vessel  Casualty 
Reporting  System  contains  information  collected  by  the  U.S.  Coast  Guard  on  vessel 
casualties  occurring  in  U.S.  waters  and  those  involving  U.S.  registered  vessels  in  foreign 
waters,  included  in  this  section  is  an  analysis  of  the  completeness  of  each  of 
these  two  data  systems  based  on  the  inclusion  and  exclusion  of  vessel  casualties  that  should 
be  common  to  both  systems. 

Vessel  Personnel  Injury  data  are  collected  by  the  Marine  Index  Bureau  formed  for  that 
purpose  by  a  group  of  U.S.  shipowners.  These  data  include  information  on  injuries  and 
illnesses  of  marine  personnel. 

Vessel  Population  data  include  lists,  registers,  and  summaries  of  worldwide  vessel 
population.  The  data  sources  identified  are  not  intended  to  show  all  such  types  of 
information.  Instead,  summaries  of  population  which  are  believed  to  be  necessary  for  marine 
safety  analysis  and  which  are  assumed  to  be  accurate  are  included.  Vessel  population  data 
sources  summarized  include: 

•  Analysis  of  World  Tanker  Fleet  -  Annual  compilation  by  Sun  Oil  Company 

•  List  of  Foreign  Flag  Vessels  Carrying  Letters  of  Compliance  -  Compiled  by  the 
U.S.  Coast  Guard 

•  List  of  Inspected  Tank  Barges  and  Tankships  -  Compiled  semi-annually  by  the 
U.S.  Coast  Guard 

•  Lloyd's  Shipping  Register  -  Published  annually 

•  Merchant  Fleets  of  the  World  -  Published  annually  by  the  U.S.  Maritime 
Administration 


•  Merchant  Vessels  of  the  United  States  -  Published  annually  by  the  U.S.  Coast 
Guard 

•  Record  of  the  American  Bureau  of  Shipping  -  Published  annually 

•  The  Tanker  Register  -  Published  annually  by  H.  Clarkson  and  Company 

The  Coast  Guard's  Port  Safety  Branch  has  a  system  to  record  Vessel  Violation 
Histories  for  all  U.S.  inspected  vessels.  This  computerized  system  contains  information  on 
vessel  characteristics,  casualties,  polluting  incidents,  boardings  and  inspections,  and  Safety 
of  Life  at  Sea  certification.  The  casualty  data  are  from  the  VCRS  and  the  pollution  data 
from  PIRS.  The  system  allows  easy  access  to  all  information  on  a  vessel  pertinent  to  vessel 
safety. 

The  discussions  of  each  system  include,  where  the  appropriate  information  is  available, 
sources  of  the  data,  procedures  for  collecting  and  recording  the  data,  and  potential  sources 
of  errors.  Copies  of  data  forms  are  included  where  possible. 
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I.  INTRODUCTION 


The  purpose  of  the  survey  discussed  in  this  report  is  to  provide  a  summary  of  the 
data  available  for  use  in  evaluating  the  risks  and  assessing  safety  measures  associated  with 
marine  transport.  Such  analyses  may  require  data  on  vessel  casualties,  vessel  traffic,  vessel 
population,  and  marine  pollution  incidents.  Further,  certain  marine  safety  studies  may 
require  information  on  shipboard  personnel  injuries,  vessel  repair  costs,  marine  safety 
activities,  or  vessel  violations.  Each  of  these  areas  is  covered  in  this  report. 

It  is  not  the  purpose  of  this  report  to  survey  all  marine  data  systems.  Instead,  only 
data  systems  which  show  promise  of  being  valuable  in  the  analysis  of  marine  safety  systems 
have  been  reviewed.  The  surveyed  data  systems  are  organized  by  type  of  information 
available  in  that  system.  A  number  of  the  data  bases  contain  more  than  one  type  of 
information  (see  figure  1).  However,  for  this  report,  the  systems  are  organized  according  to 
the  type  of  data  for  which  the  system  was  primarily  designed.  The  types  of  information 
contained  in  the  data  systems  discussed  in  this  report  include: 

•  Marine  Safety  Activities  contains  information  about  the  number  of  person  hours 
spent  by  the  Coast  Guard  performing  port  safety  and  marine  environmental 
protection  activities.  Data  are  available  on  numbers  of  marine  operations,  vessel 
operations,  and  facility  and  vessel  casualties  at  the  ports. 

•  Marine  Pollution  includes  data  on  polluting  incidents  in  the  U.S.  waters  and 
vessel  polluting  incidents  worldwide;  also  included  is  information  on  cleanup 
costs,  type  of  pollutant,  and  quantity  spilled. 

•  Marine  Traffic  data  contain  vessel  density,  route  identification,  close  encoun¬ 
ters,  vessel  speed,  port  calls,  and  Channel  13  utilization  and  efficiency  data. 

•  Repair  Costs  presents  information  regarding  cost  and  type  of  vessel  repairs,  time 
needed  for  repairs,  and  reason  that  repairs  were  necessary.  This  section  is 
included  because  the  system  evaluated,  U.S.  Salvage  Association,  while  primarily 
concerned  with  repair  costs,  contains  information  on  the  results  of  casualties. 

•  Vessel  Accident  data  include  information  on  vessel  casualties  with  type  and 
specifications  of  vessel,  and  nature,  cause,  and  effect  of  casualties. 

•  Vessel  Personnel  Injury  data  contain  records  of  injuries  and  illnesses  of  vessel 
personnel. 

•  Vessel  Population  data  identify  the  lists,  registers,  and  summaries  of  vessel 
population.  A  number  of  sources  present  lists  and  summaries  of  vessel  popula¬ 
tion;  those  included  in  this  report  represent  a  sample  containing  information 
pertinent  for  this  study.  In  addition,  the  registers  included  in  this  report  do  not 
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MATRIX  OF  DATA  SYSTEMS  VS 


include  all  registers;  rather,  they  include  the  three  sets  of  records  which  are 
used  to  identify  vessels  involved  in  casualties. 

•  Vessel  Violation  History.  The  system  discussed  in  this  section  was  designed  as  a 
management  tool  to  aid  field  officers  at  ports  in  deciding  which  vessels  to  board. 
Included  in  the  vessel  histories  are  vessel  identification  and  specifications; 
SOLAS  information;  polluting  and  casualty  incidents;  boarding  information;  and 
violation  histories. 

This  report  identifies  the  purposes,  sources,  availability  and  content  of  the  selected 
data  systems.  In  addition,  it  evaluates  these  files  for  completeness  and  accuracy.  The 
evaluation  of  some  systems  is  incomplete  because  relevant  information  about  those  systems 
is  unavailable. 

The  more  widely  used  data  systems  are  described  in  more  detail,  including  the  process 
of  collecting,  reviewing,  computerizing,  and  publishing  the  data.  Potential  sources  of  error 
are  indicated.  In  addition,  a  comparative  analysis  of  two  vessel  casualty  data  systems  is 
included.  This  comparison,  between  the  Vessel  Casualty  Reporting  System  and  the  Tanker 
Casualty  Kile,  addresses  the  tanker  casualties  that  should  theoretically  appear  in  both  data 
systems  and  determines  the  percentages  missed  by  each  system  for  various  casualty 
categories. 


II.  MARINE  SAFETY  ACTIVITIES 


A.  PORT  SAFETY  AND  SECURITY/MARINE  ENVIRONMENTAL  PROTECTION  (PSS/ 

MEP)  QUARTERLY  ACTIVITIES  REPORT 

As  a  result  of  the  Ports  and  Waterways  Act  of  1972  and  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972,  the  Coast  Guard's  responsibilities  in  the  areas  of  port 
safety  and  security  and  environmental  protection  were  increased.  In  an  effort  to  meet  these 
expanded  responsibilities,  the  Commandant  established  minimum  performance  standards  for 
the  Port  Safety  and  Security  and  the  Marine  Environmental  Protection  Programs.  These 
standards  and  expected  frequency  are  shown  in  figure  2.  The  Port  Safety  and  Security/ 
Marine  Environmental  Protection  (PSS/MEP)  Quarterly  Activities  Report  was  designed  to 
evaluate  the  standards  and  ensure  that: 

a.  Acceptable  safety  and  environmental  protection  programs  are  maintained. 

b.  Units  are  capable  of  complying  with  minimum  standards. 

c.  Resources,  are  provided  where  necessary  to  assure  compliance  with  minimum 
standards. 1 

As  of  October  1,  1973,  all  Marine  Safety  Offices  (MSO),  Captain  of  the  Ports  (COTP), 
and  Port  Safety  Stations  (P5STA)  are  required  to  file  these  reports.  In  addition,  the  district 
office  must  report  for  those  areas  not  included  in  the  units  specified  above. 

All  reports  are  to  be  filed  on  Form  CG-4957  which  is  shown  in  figure  3.  This  form  is 
divided  into  four  sections: 

•  Heading  which  identifies  the  reporting  unit  and  the  number  of  vehicles,  boats, 
and  personnel  associated  with  that  unit. 

•  Mission  Performance  Standard  Statistics  which  deals  specifically  with  the 
performance  of  standards.  This  section  lists,  for  each  activity,  the  number 
completed,  man-hours  expended,  vehicle  and  boat  hours  expended,  the  percen¬ 
tage  of  the  standard  completed  during  the  quarter,  and  the  total  number  of 
operations  and  tonnage  transferred. 

•  Occurrence  Report  including  number  of  port  security  cards  issued,  warning 
violations  issued,  and  casualties,  injuries,  and  deaths  occurring  during  the 
reporting  quarter.  Code  of  Federal  Regulations  (CFR)  violations  are  summarized 
by  facilities  and  vessels  and  by  violations  detected  by  boat  and  vehicle.  A 
casualty  is  defined  to  be  damage  to  vessel,  cargo,  or  property  in  excess  of 


*U.S.  Coast  Guard,  Department  of  Transportation,  Commandant,  Instruction  5010.5 
(Washington,  D.C.:  1973),  p.  1. 
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$1,500;  a  death;  or  an  injury  resulting  in  incapacitation  in  excess  of  72  hours. 
Also  included  in  this  section  is  the  amount  of  oil  and  hazardous  material 
transferred,  the  number  of  Special  Interest  Vessel  (SIV)  visits  and  the  number  of 
days  the  SIV's  were  in  port. 

•  Additional  Man-hours  expended  for  security,  administration,  training,  education, 
and  travel. 

To  summarize,  these  data  contain  three  basic  types  of  information:  man-hours 
expended  performing  standards,  number  of  port  related  operations,  and  number  of  deaths, 
injuries  and  casualties. 

The  process  by  which  a  report  is  filed  is  not  highly  structured.  The  field  units  are 
required,  within  10  days  of  the  end  of  each  quarter,  to  complete  an  original  and  four  copies 
of  Form  CG-4957.  One  of  these  copies  is  kept  at  the  field  office,  the  rest  are  sent  to  the 
district  office.  The  district  office  is  required  to  review  and  if  necessary  correct  these 
forms;  then,  within  20  days  of  the  end  of  each  quarter,  send  two  copies  and  the  original  to 
headquarters.  The  other  two  copies  are  retained  by  the  district. 

If  errors  are  detected  after  the  report  is  submitted,  a  new  Form  CG-4957  is  submitted 
to  Headquarters  with  only  those  items  recorded  which  were  incorrect  on  the  original  form. 
In  the  "Remarks"  section,  the  word  "CORRECTION"  should  be  written.  At  Headquarters,  the 
reports  are  summarized  by  district  and  then  put  on  TYMSHARE  (the  Coast  Guard's  computer 
time  sharing  system). 

On  the  surface  this  is  an  accurate  and  complete  data  system  because  it  is  primarily  a 
compilation  of  activities  performed  by  Coast  Guard  personnel.  In  practice,  however,  a 
number  of  errors  occur.  The  primary  cause  of  error  is  the  lack  of  a  systematic  procedure  for 
recording  day-to-day  operations.  The  recording  procedures  vary  from  port  to  port  and,  as  a 
result,  accurate  records  will  be  reported  from  some  ports  while  poor  records  will  be  sent 
from  other  ports. 

The  problem  of  recording  man-hours  whenever  a  number  of  different  tasks  are 
performed  in  a  day  is  common  to  every  organization  requiring  time  sheets.  Some  units  keep 
accurate  daily  records,  while  others  make  estimates  at  the  end  of  the  week  or  month.  The 
quality  of  recordkeeping  is  also  a  function  of  workloads.  As  workloads  increase,  record¬ 
keeping  accuracy  often  decreases.  In  addition,  the  hours  recorded  on  time  sheets  reflect  the 
number  of  hours  an  individual  is  expected  to  work,  regardless  of  the  amount  of  time  actually 
spent  performing  an  activity. 

One  other  reporting  problem  is  defining  exactly  what  functions  a  person  is  performing. 
The  Port  Safety  Branch  at  Coast  Guard  Headquarters  indicates  this  has  been  a  problem  in 


the  past,  particularly  in  deciding  whether  to  classify  a  job  as  "administrative"  or  as 
"PSS/MEP  support."  Another  example  of  this  type  of  error  is  what  constitutes  a  spot  check 
in  one  port  may  be  very  different  from  a  spot  check  in  another  port. 

At  the  district  level,  if  time  is  taken  to  review  the  reports,  only  general  inaccuracies 
can  be  detected.  The  type  of  factors  that  can  be  checked  are  large  changes  from  the 
previous  reporting  period  in  the  number  of  hours  spent  performing  a  particular  activity  or  in 
the  number  of  violations  issued.  It  should  be  noted,  however,  even  these  checks  are  not 
always  performed.  As  with  the  field  units,  some  districts  take  the  time  to  check  for 
inaccuracies  and  incompleteness  while  others  do  not. 

Errors  at  Headquarters  can  occur  in  entering  information  into  the  computer  system. 

Four  types  of  statistics  are  generated  from  this  data  base-district  and  national 
quarterly  and  annual  statistics.  The  Coast  Guard  is  able  to  print  particular  classifications  of 
the  data  through  TYMSHARE,  e.g.,  the  Fifth  District's  total  violations  for  the  four  quarters 
of  1975.  Figure  4  shows  a  sample  printout.  The  Coast  Guard  also  publishes  nationwide 
statistics  (see  figure  5).  The  Port  Safety  Branch  indicates  these  statistics  are  used  as  a 
means  of  determining  what  standards  are  not  being  met  and  where  more  personnel  are 
needed.  In  an  effort  to  increase  the  efficiency  of  the  PSS/MEP  program,  the  Coast  Guard 
has  used  the  quarterly  activities  statistics,  as  well  as  other  sources  of  marine  data,  to 
produce  an  Operating  Program  Plan. 

In  theory  the  PSS/MEP  data  system  could  be  a  valuable  management  tool.  Unfortun¬ 
ately,  because  of  the  methods  used  in  reporting  information,  or  in  some  ports  not  reporting 
information  at  all,  the  data  are  inaccurate.  An  example  of  this  inaccuracy  is  in  the  number 
ol  operations  in  the  category  of  "Cargo  Supervision:  33  CFR  124.14.b(l)."  Based  on  Coast 
Guard  information  (other  than  PSS/MEP)  for  calendar  year  1 976  'te  total  number  of 
operations  was  9,806;  for  the  same  time  period  the  PSS/MEP  records  6,888  operations.  This 
means  that  the  PSS/MEP  reported  only  70  percent  of  the  operations  involving  hazardous 
chemicals.  It  is  not  known  whether  the  other  categories  are  more  or  less  accurate;  however, 
one  would  expect  that  the  Coast  Guard's  reporting  of  chemicals  of  particular  hazard  would 
be  one  of  the  more  accurate  tabulations.  The  inaccuracies  of  this  reporting  system,  both 
known  and  suspected,  severely  detract  from  its  value. 


*Port  Safety  Branch,  United  States  Coast  Guard  "Port  Safety  and  Law  Enforcement 
FY80-89  Operating  Program  Plan"  (Washington,  D.C.:  1977). 
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Vessel  Movement  Control  923  4,629  59,187  1,625 

Vessel  Escort  1,822  4,764  3,098  2,283 


III.  MARINE  POLLUTION 


A.  POLLUTION  INCIDENT  REPORTING  SYSTEM 

In  1971  the  Marine  Environmental  Protection  Program  (MEP)  was  established  as  a 
result  of  the  Water  Quality  Improvement  Act  of  1970.  The  primary  responsibility  of  the  MEP 
Program  is  to  protect  the  marine  environment  from  discharge  of  oil  and  other  hazardous 
materials.  The  Federal  Water  Pollution  Control  Act  and  Executive  Order  11735  require  that 
any  such  discharge  in  U.S.  waters  be  reported  to  the  United  States  Coast  Guard.  The 
Pollution  Incident  Reporting  System  (PIRS)  was  established  in  1971  to  collect  these 
discharge  reports.  The  objective  of  the  PIRS  data  is  to  provide  information: 

•  Needed  by  MEP  Program  management  to  measure  program  effectiveness,  and 

•  In  response  to  inquiries  from  Congress,  industry,  academic  institutions,  and  the 
public  concerning  marine  pollution. 

When  PIRS  was  established,  it  only  collected  information  relevant  to  the  discharge 
itself.  In  1973,  this  data  system  was  expanded  to  include  response  on  cleanup  activities  and 
penalty  actions.  The  data  included  in  each  of  the  categories  are  as  follows: 

•  Discharge 
District  number 
Date 

Time 

Location  by  longitude  and  latitude 
State 

Water  body 
Source 

Source  identifier 

Cause 

Operation 

Material 

Quantity 

Affected  resources 
Wind  speed  and  direction 
Sea  height  and  swell  direction 
Current  speed  and  direction 


Notifier 

Anticipated  response 


•  Response 
Removal  party 
Equipment  used 
Personnel  used 
Duration  of  response 
Amount  recovered 
Cost  of  cleanup 

•  Penalty  Action 
Penalty  action  initiated 
Initiating  agency 
Authority 

Action  taken  against  party 
Action  date 

Referral  to  U.S.  attorney 

Referral  to  Coast  Guard  Commandant  or  other  agency 

Action  by  U.S.  attorney 

Penalty  fine  or  settlement  assessed 

Imprisonment 

Suspension,  revocation  or  probation 
Hearings  or  trial 
First  appeal 
Second  appeal 

Civil  action  appealed  to  U.S.  Court 
Penalty,  fine,  or  settlement  collected 
Case  closed 


Figure  6  diagrams  the  process  by  which  these  data  become  part  of  the  PIR5  file.  When 
a  polluting  incident  occurs,  it  either  is  or  is  not  reported.  Whether  or  not  those  responsible 
for  the  spill  report  it  usually  depends  on  whether  they  believe  they  will  be  caught.  The  U.S. 
Government  provides  incentive  to  the  polluter  to  report  the  spill—those  caught  polluting  the 


20 


waters  are  fined  $500,  those  caught  not  reporting  a  spill  are  fined  $10,000.  In  addition  to 
reports  from  those  responsible  for  spills,  spills  have  been  reported  by  Coast  Guard 
surveillance  patrols,  commercial  entities  not  responsible  for  the  spill,  Federal  government 
agencies,  including  the  Environmental  Protection  Agency,  and  state  and  local  authorities. 

Once  a  spill  from  (a)  a  vessel,  (b)  a  transportation  related  facility,  or  (c)  a 
nontransportation  related  facility  has  been  detected,  the  Coast  Guard  goes  to  the  scene  of 
the  incident  and  investigates.  At  the  time  of  its  investigation,  the  Coast  Guard  attempts  to 
assign  a  cause  to  the  incident.  The  reporting  system  allows  for  eight  categories  of  causes: 

1.  Structural  failure  or  loss 

2.  Equipment  failure 

3.  Personnel  error 

4.  Intentional  discharge 

5.  Other  transportation  casualty 

6.  Natural  or  chronic  phenomenon 

7.  Due  to  the  action  of  a  ship's  crew,  dredge  spills  are  stirred  up  from  the  bottom 
and  a  slick  appears 

8.  Unknown 

After  the  Coast  Guard  personnel  have  investigated  the  incident,  the  discharge  data  are 
transmitted  to  the  field  unit  by  telephone.  Depending  on  the  reporting  procedure  in  each 
district,  the  data  are  either  coded  at  the  unit  level  or  they  are  sent  via  teletype  to  the 
district  level  for  coding.  Figures  7  through  9  present  the  coding  sheets  used. 

After  these  data  have  been  coded  they  are  keypunched  and  verified  at  the  district 
level,  usually  by  a  commercial  keypunching  firm.  The  keypunching  cards  are  fed  into  a  CDC 
100  card  reader  which  inputs  those  data  into  a  transaction  file  at  Coast  Guard  Headquarters 
in  Washington,  D.C. 

Figure  10  illustrates  a  Preliminary  Edit  List.  This  list  is  sent  to  the  district  office 
approximately  two  days  after  data  are  submitted  to  Headquarters.  This  list  contains  all 
errors  which  caused  the  submitted  data  to  be  rejected  by  the  Transaction  File.  The  district 
office  may  resubmit  the  corrected  data  at  any  time. 

On  the  4th  Thursday  of  each  month  (or  the  4th  Wednesday  if  Thursday  is  a  legal 
holiday),  Headquarters  updates  their  Master  Record  File  with  all  valid  transactions 
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DISCHARGE  I  RECORD  ID 


Figure  7 


DEPARTMENT  OF 
TRANSPORTATION 
U.  S.  COAST  GUARD 
CG— 4890  (Rev.  12-7S) 


POLLUTION  INCIDENT  REPORTING  SYSTEM 
(PIRS) 

(DISCHARGE) 


INPUT  TO  PIRS  PRE-EDIT  12210M 


NOTE:  1.  A  •  Alpho,  N  -  Numoric  (soro-fill),  A  N  •  Alpho/Numoric 
2.  Column*  1  thru  16  torn#  for  both  cords. 


Cord  Numbor 

Time  of  Occurrence 

Locution 

State 

Water  Body 
;  Source 

:  Source  identifier 
;  Cause 
i  Operation 
j  Material 

Quantity 

j 

effected  Resources 
:  Report  Period  Date 


'  Cord  Numbor 

17  (N) 

W  ind  Speed  ^Direct  ion 

21  -  25  (N) 

1  Sea  Hgt /Swell  Direction 

i 

26  -  30  (N) 

Current  Speed/Direction 

31  -  35  (N) 

(Notifier 

39-41  (A/N) 

Anticipated  Response 

42  (N) 

OPFAC  Number 

44  -  53  (A/N) 

1 

'Report  Period  Date 

1~ 

75  -  80  (N) 

— 

Yr. 
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RESPONSE  RECORD  ID 


ENALTY  action  record  id 


DEPARTMENT  OF 

TRANSPORTATION 
U.  S.  COAST  GUARD 
CG-4«<M1B  (Rev.  12-75; 


Figure  9. 


POLLUTION  INCIDENT  REPORTING  SYSTEM 
(PIRS) 

(PENALTY  ACTION) 


INPUT  TO  PIRS  PRE-EDIT  122IOM 


ADD/COR/DEL 


Cord  Number 


NOTE*  1  A  -  Aipho,  N  •  Numeric  (xaro-fill) 

2.  Columns  1  thru  16  tome  on  oil  cords. 

3.  Tho  following  Cord  Numbers  will  be  used  when:  No  Action  •  Cord  6,  1st  action-  Cord  6,  2nd  action  -  Cord  7, 
3rd  oction  •  Cord  8,  ond  4th  oction  -  Cord  9. 


CARD  COLUMN 


1-2  (N) 

3  -  7  (N) 

8  -  13  (N) 
14  -  16  (A) 


17  (N) 

21-22  (N) 

26  (N) 

27-28  (N) 

29  (N) 

30  -  33  (N)  Month 

34  (N) 

35  (N) 

36  (N) 

39  -  43  (N)  _ 

44-45  (N) 

46  (A) 

47  (N) 

48  (N) 

49  (N) 

51  (N) 


Penalty  Action  Initiated 
Initiating  Agency 


Authority 


Action  Taken  Against  (Party) 


Action  Date 


Referral  to  U.  S.  Attorney 
Referral  to  COMDT/ Other  Agency 
Action  by  U.  S.  Attorney 


j  Penalty 

I  Penalty,  Fine,  or  Settlement  Assessed 
j  Imprisonment 

Suspension,  Revocation,  Probation 

j  Hearing  or  Trial 
j  F  irst  Appeal 
|  Second  Appeal 

I  Civil  Action  Appealed  to  U.  S.  Court 


Penalty,  Fine,  or  Settlement  Collected  53  -  57  (N) 


Case  Closed 


Report  Period  Date 


58  (N) 

75  -  80  (N) 


f'OEVIO'JS  EDITION  IS  OBSOLETE 


submitted  that  month.  As  soon  as  possible  after  the  Master  Record  File  is  updated  (usually 
within  two  weeks),  the  district  office  receives  two  types  of  lists  from  Headquarters: 

•  Update  Reference  List  (see  figure  11).  This  list  is  intended  to  give  the  district 
the  status  of  particular  records  and  the  condition  of  the  file  as  a  whole.  A  list 
for  every  year  for  which  data  were  submitted  during  that  month  will  be  sent  to 
the  district.  For  example,  if  1977  data  are  updated  and  1978  data  are  added  and 
updated,  the  district  will  receive  a  list  for  1977  and  a  list  for  1978.  It  is  expected 
that  the  district  will  review  these  lists  to  make  sure  changes  have  been  made 
correctly. 

•  Update  Error  List  (see  figure  12).  This  list  includes  the  data  submitted  but  not 
yet  added  to  the  Master  record  because  of  errors.  It  also  includes  elements  from 
the  Preliminary  Edit  List  which  have  not  yet  been  corrected  and  may  include 
elements  which  "survived"  the  Preliminary  Edit  List  but  which  still  must  be 
corrected.  Any  data  which  are  recorded  on  the  Update  Error  List  will  not  be  on 
the  Master  Record  File  and  must,  therefore,  be  resubmitted  by  the  district. 

The  PIRS  coding  allows  for  data  to  be  added,  corrected,  and  deleted.  The  system  uses 
three  "transaction  codes"  for  each  of  these  entries.  "ADD"  is  used  when  a  new  record  is 
being  entered.  "COR"  is  used  to  change  data  for  a  particular  record.  To  delete  a  record, 
"DEL”  is  used.  The  problems  in  submitting  data  to  the  PIRS  file  are  usually  associated  with 
these  three  codes. 

The  PIRS  data  are  once  again  edited  on  an  annual  basis.  If  errors  are  detected,  the 
computer  prints  a  list  of  the  errors.  An  example  of  this  printout  can  be  seen  in  figure  13. 
The  district  is  then  informed  of  the  error  to  be  corrected. 

When  the  cleanup  of  the  spill  is  completed,  the  Coast  Guard  submits  the  data 
necessary  for  the  "Response"  form.  This  information  follows  the  same  process  as  the 
"Discharge"  information. 

A  Penalty  Action  Report  is  expected  from  every  discharge.  This  report  is  submitted 
when  a  penalty  action  is  initiated.  As  the  penalty  action  is  completed,  the  data  are  added  to 
the  file.  If  no  penalty  action  is  initiated,  the  reasons  behind  this  decision  must  be  submitted. 
If  a  penalty  action  is  taken  by  any  agency  other  than  or  in  addition  to  the  Coast  Guard,  i.e., 
another  Federal  agency,  or  state  or  local  authorities,  a  separate  penalty  report  must  be 
submitted  for  each  agency.  The  Penalty  Action  report  goes  through  the  same  process  as  the 
Discharge  Report;  however,  the  penalty  information  is  proprietary  until  the  case  is  closed. 

A  report  goes  through  a  number  of  edit  checks  before  it  becomes  part  of  the  Master 
File.  However,  the  edit  program  is  weak.  The  only  checks  made  are  those  regarding  the 
"ADD,"  "COR,"  and  "DEL"  transaction  codes;  also  data  fields  are  checked  to  ensure 
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alphabetic  and  numeric  characters  are  in  alpha  or  numeric  fields.  The  Program  Review  and 
Budget  Staff  has  indicated  that  an  edit  program  is  now  being  developed  which  will  cross¬ 
check  information  contained  in  one  field  against  that  contained  in  another,  e.g.,  a  vessel 
cannot  discharge  more  than  it  has  a  capacity  for  carrying.  The  program  will  also  do  field 
checks  to  ensure  that  only  permissible  characters  appear  in  each  data  field.  This  edit 
program  is  expected  to  be  operational  in  the  summer  of  1979.  At  that  time,  4  years  of 
historic  data  will  be  run  through  the  program.  The  hard  copies  of  the  accident  reports  are 
not  kept  for  more  than  4  years,  thus  data  prior  to  that  cannot  be  checked. 

As  with  each  data  system  described,  errors  may  occur  through  careless  coding  of  data 
at  the  unit  or  district  level.  It  is  also  possible  for  keypunch  errors  to  go  undetected. 

The  P1RS  file  does  have  the  advantage  of  having  each  incident  investigated  by  the 
Coast  Guard.  The  investigation  will  not  eliminate  reporting  errors  but  it  will  reduce  them. 
The  investigating  officer  may  still  have  to  rely  on  information  received  from  those  at  the 
scene  of  the  incident,  but  the  officer  has  the  final  say  about  what  is  reported.  The  areas 
most  subject  to  inaccuracies  are  the  cause  and  amount  of  pollution,  because  they  usually  are 
based  on  second-hand  information  and  best  estimates. 

The  P1RS  file  allows  cleanup  cost  data  to  be  reported  after  the  cleanup  has  been 
completed.  These  costs,  therefore,  can  be  expected  to  be  extremely  accurate.  This  is  an 
advantage  over  cost  data  in  other  systems  where  cost  data  are  estimated  and  reported  prior 
to  repairs  being  made. 

The  only  known  estimate  of  the  completeness  of  these  data  was  made  in  1975  in  the 
MEP  Performance  Evaluation  where  it  was  estimated  that  the  1973  and  1974  P1RS  data 

contained  information  about  incidents  involving  90  percent  of  all  oil  outflow. 

2 

In  the  introductions  f  nnually  published  PIRS  statistics  for  the  years  1971,  1972, 

and  1973,  the  statement  was  made  that  a  comparison  of  the  current  year's  data  with  "that  of 
previous  years  indicates  primarily  that  the  data  in  succeeding  years  are  more  complete  as 
more  people  become  aware  of  the  legal  requirement  to  report  discharges  of  oil  in  harmful 
quantities  to  the  Coast  Guard.  We  have  no  reason  to  believe  that  the  number  of  discharges 
which  actually  occurred  was  any  greater  in  the  current  year  than  in  previous  years."^  The 


Program  Review  and  Budget  Staff  of  the  Marine  Environmental  Protection  Division, 
U.S.  Coast  Guard,  "Marine  Environmental  Protection  Program:  An  Analysis  of  Mission 
Performance"  (Washington,  D.C.:  1975),  p.viii. 

7 

'Office  of  Marine  Environment  and  Systems,  U.S.  Coast  Guard,"  Polluting  Incidents  in 
and  Ground  U.S.  Waters"  (Washington,  D.C.).  p.l. 

■*lbid.,  p.2. 
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introduction  to  the  1976  PIRS  statistics  states  "it  should  be  noted  that  more  spills  are  being 
reported  to  the  Coast  Guard  since  the  toll  free  reporting  number  (800-424-8S02)  has 
received  increased  visibility  and  also  because  there  has  been  marked  improvement  in  the 
Coast  Guard's  monitoring  and  surveillance  programs  which  have  resulted  in  the  increased 
discovery  of  spills."'  These  statements  indicate  that  the  reporting  of  spills,  particularly 
larger  spills,  is  continuously  improving  and,  in  fact,  may  be  nearly  complete. 

In  addition  to  the  annual  statistics  published  by  the  Program  Review  and  Budget  Staff, 
this  file  has  been  extensively  analyzed  either  by  or  for  the  Coast  Guard  as  a  means  of 
evaluating  the  Marine  Environmental  Protection  program. 

While  the  PIRS  data  make  up  the  most  extensive  and  complete  pollution  reporting 
system  in  existence,  a  number  of  problems  arise  in  using  these  data.  There  is  the  usual 
problem  of  keypunch  error.  Much  of  this  type  of  error  could  be  eliminated  by  a  more 
effective  edit  program.  One  example  of  this  is  errors  in  the  "state"  column.  As  this  column 
has  a  limited  number  of  possible  entries,  it  would  not  be  difficult  to  verify  a  valid  entry  in 
this  field.  Another  example  of  this  type  of  error  is  coding  a  contributing  factor  which  does 
not  exist,  e.g.,  structural  failure  or  loss  as  the  immediate  cause  with  a  contributing  factor 
"C, "“which  is  not  a  valid  entry.  It  *ould  be  impossible  to  detect  all  keypunch  errors; 
however,  a  more  effective  editing  program  could  detect  many  errors  not  being  caught  now. 

Another  problem  is  cases  in  which  the  cause  of  the  spill  does  not  match  the  type  of 
operation  coded.  There  are  a  number  of  combinations  of  cause  and  type  of  operation  whicli 
could  not  occur  simultaneously.  This  type  of  error  could  also  be  detected  through  a  good  edit 
program.  Although  both  an  immediate  cause  and  a  contributing  factor  are  listed  for  each 
spill,  in  many  cases  it  is  difficult  to  determine  the  initial  reason  for  the  spill.  This  is 
particularly  true  with  a  v<  el  casualty,  i.e.,  collision,  grounding,  ramming,  etc.  In  such 
cases  the  immediate  cause  is  iisted  as  a  structural  failure  with  a  contributing  factor  of 
collision,  grounding,  ramming,  etc.  But  no  indication  is  given  for  the  initial  cause  of  the 
casualty.  In  addition,  it  is  somewhat  misleading  to  call  the  immediate  cause  a  structural 
failure.  While  the  reason  the  spill  took  place  was  a  structural  failure,  the  structural  failure 
occurred  as  a  result  of  a  casualty.  Therefore,  the  contributing  factor  led  to  the  immediate 
cause  rather  than  the  cause  leading  to  the  factor. 


^Office  of  Marine  Environment  and  Systems,  U.S.  Coast  Guard,"  Polluting  Incidents  in 
and  Around  U.S.  Waters"  (Washington,  D.C.).  p.3. 
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Besides  recording  actual  spills,  the  PIRS  data  also  records  potential  spills.  There  are 
two  immediate  problems  with  this  policy.  The  first  and  most  obvious  is  that  it  would  be 
impossible  to  record  all  potential  spills;  it  is  difficult  enough  to  detect  spills  that  actually 
occur.  The  second  problem  is  that  when  potential  spills  are  recorded  the  total  amount  of 
cargo  that  the  vessel  was  carrying  is  recorded  as  the  amount  of  potential  spillage.  In 
actuality,  it  is  the  exception  in  which  a  spill  takes  place  and  the  entire  cargo  is  lost. 

This  system  identifies  a  vessel  by  using  its  offical  Coast  Guard  number  or  call  sign. 
This  method  of  identification  makes  it  difficult  to  compare  the  incidents  in  this  system  with 
any  other  system,  e.g.,  the  Vessel  Casualty  Reporting  System  or  the  Tanker  Casualty  File.  In 
cases  in  which  the  official  number  is  given,  the  incident  can  be  matched  with  the  other  data 
base;  however,  if  the  Coast  Guard  number  or  call  sign  is  used,  extensive  research  would  be 
necessary  to  determine  if  the  incident  is  in  another  data  base. 

The  PIRS  data  provide  a  valuable  file  on  polluting  incidents,  but  the  system  could  be 
much  improved  with  a  good  editing  program. 

B.  TOVALOP 

In  1968,  the  International  Tanker  Owners  Pollution  Federation  was  formed  to  adminis¬ 
ter  the  Tanker  Owners  Voluntary  Agreement  Concerning  Liability  for  Oil  Pollution  (TOVA¬ 
LOP).  There  are  four  main  provisions  to  this  agreement.  A  tanker  owner 

•  is  responsible  for  an  oil  spill  caused  by  his  ship, 

•  is  responsible  for  cleaning  up  his  ship's  oil  spills, 

•  will  compensate  governments  for  cleanup  expenses  they  incur,  and 

•  is  liable  for  any  spills  from  his  ship  unless  he  can  prove  he  was  not  at  fault. 

In  an  effort  to  assist  tanker  owners  to  reduce  pollution  incidents,  the  Federation 
started  its  own  Technical  Department  and  Advisory  Service  in  1971.  Whenever  possible,  this 
Department  recommends  steps  to  reduce  pollution,  advises  on  cleanup  techniques,  and 
provides  onsite  assistance  at  spills. 

As  an  aid  to  the  Department  in  the  prevention  of  spills,  TOVALOP  decided,  in  1972,  to 
begin  a  collection  of  data  on  world-wide  tankship  and  tank  barge  oil  spills.  TOVALOP  hoped 
that  the  data  would  show  particular  weaknesses  in  pollution  standards  and  identify  trends, 
thus  indicating  problem  areas.  Initially,  data  were  submitted  by  tankship  owners,  third  party 
insurers,  and  the  Protection  <5c  Indemnity  (P«ScI)  Club. 
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In  an  effort  to  make  their  findings  more  conclusive,  TOVALOP,  in  1974,  asked  the 
United  States  Coast  Guard,  the  Canadian  Coast  Guard,  Japan,  the  United  Kingdom,  and 
Norway  to  become  regular  data  contributors  and  provide  available  spill  data. 

The  TOVALOP  data  base  consists  of  two  parts:  (1)  particulars  of  the  spill  and 
(2)  particulars  of  the  vessel  involved  in  the  spill.  The  information  contained  in  the  spill  date 
includes  name  of  tanker,  as  well  as  time,  location,  type,  quantity,  costs,  and  cause  of  the 
spill.  Figure  14  shows  the  data  form  to  be  filled  out  after  a  casualty  has  occurred.  The  form 
is  sent  by  TOVALOP  in  quadruplicate  to  those  owners  and  agencies  willing  to  supply 
information. 

A o  soon  as  a  spill  occurs,  the  first  copy  is  sent  to  TOVALOP  with  the  ship  name,  date, 
and  location  of  the  spill.  The  second  copy  is  sent  when  more  details  become  available;  the 
third  copy  is  sent  with  the  final  details;  and  a  fourth  copy  is  kept  by  the  reporting  agency 
for  their  own  records. 

The  second  part  of  the  data,  the  particulars  of  the  vessel  involved  in  the  spill,  contains 
specifications  of  the  ship,  i.e.,  flag,  weight,  length,  as  well  as  information  on  ship  ownership 
and  type  of  material  the  ship  is  authorized  to  carry.  This  information  is  usually  available  in 
TO VALQP's -own— files-  beeause— most- -tankship  owners-  aie—int*mbefs  of  the  International 
Tanker  Owners  Pollution  Federation. 

Once  TOVALOP  receives  the  spill  information,  it  is  added  to  the  data  base.  A 
commercial  data  management  firm  computerizes  the  data  for  TOVALOP.  Some  statistical 
analyses  of  these  data  have  been  done.  Computed  are  frequency  tables  such  as:  tanker  sizes 
and  number  of  spills  per  tanker,  the  operation  in  progress  at  the  time  of  spill,  type  of  oil 
spilled,  reason  for  spill,  and  percentage  of  spills  in  port  and  at  sea  related  to  size  of  spill. 
These  and  similar  statistics  can  be  obtained  from  TOVALOP  in  London. 

While  the  TOVALOP  ’  ta  are  incomplete  for  small  tanker  spills  and  spills  in  certain 
parts  of  the  world,  it  is  the  oni;  arldwide  pollution  incident  reporting  system.  Lloyd's  data 
contain  information  on  vessel  casualties  and  movements,  with  some  information  on  spill 
data.  However,  TOVALOP  was  designed  specifically  as  a  source  of  information  on  polluting 
incidents. 

C.  THE  CENTER  FOR  SHORT-LIVED  PHENOMENA 

The  Center,  located  in  Cambridge,  Massachusetts,  is  a  non-profit  organization  that 
provides  timely  information  to  clients  on  oil  and  hazardous  chemical  spills,  earthquakes, 


Figure  14 


ADVICE  of  oil  spillage 


PART  1 


J '  I  Pl^J 

Parts  2  and  3  of  this  document  should  be  completed  and  returned  to  us  as  further  information  becomes  available 


As  soon  as  a  spill  is  reported  complete  Section  A  and  as  much  of  Section  B  and  C  as  is  possible  and  return  Part  1 
Of  this  set  to  us  as  soon  as  you  can 


Part  4  forms  your  office  copy. 


N.B. :  1 .  "Not  known"  should  only  bo  used  it  it  will  never  be  known. 
2.  Only  one  letter  or  figure  in  each  box. 


SECTION  A  (Basic  Data)  Complete  items  2  to  6 

DAY  MONTH  YEAR 


1.  Advice  Number  N-  111436 


2. 

4 

5. 


Date  of  Incident 
Name  of  Tanker 
Port/Position  Incident  Occurred 


3.  Local  time!  !  1  hours  (24  hr.  clock) 


Leave  blank 


6a.  If  buoy  mooring  spill  put  X  in  box  I  Ml  I  6b.  If  NO  oil  entered  water  put  X  in  box  fD  i  I 


SECTION  B  (Spill  Data) 

7.  Operation  in  Progress/Circumstances  (put  X  in  one  box  only) 


Loading 

A 

Bunkering 

nr 

Deballasting 

icy 

Discharging 

D 

Ballasting 

E 

Pumping  Bilges 

ILL 

Cleaning  Tanks 

G 

Internal  Transfers 

H 

Intentional  discharge 

1  1 1 

Stranding/grounding 

IJ 

Collision 

_Ki 

Not  known 

Li 

_ 

Other,  specify 

M 

8  Type  of  Oil  (put  X  in  one  box  oniy) 


Crude 

Fuel  (cargo)  j 

Lube  oil 

A[  .... 

D; 

tsI — ! 

Bunker 

White  product 

Bitumen 

1 

Bilges  [  C  | 

!  Tank  washings  1  F  i 

Not  known 

ii — r 

Other,  specify 

jj 

9.  Quantity  Spilt  (put  X  in  one  box  only) 


Trace 

[A!  H 

Less  than  4  bl. 

L8j 

1 - 

J  -5  bis. 

1  Cl _ 

5-50  bis. 

d| 

50-5,000  bis. 

[t] 

r  1 

Over  5,000  bis. 

:fT 

Not  known 

Lai _ 

Reason  for  Spill 

(put  X  in  one  box  only) 

Hull  failure 

A!  1 

Equipment/ 

Human  erro- 

fc~! 

Hull  defect 

iibd 

material  failure 

psj 

r 

~SHdreTauTt 

PT^ 

Not  known 

Incident  domed 

;  e 

Other,  specify 

[HI _ 

11.  Cause -Equipment/Material  element  (put  X  in  one  box  only) 


Defective  pipeline 

A 

Hose  failure 

B  ! 

Loading  arm 

Open  valve 

D 

Leaking  valve 

F-i 

failure 

f  c  ] 

Sea  suction 

G] 

None 

L _h] 

Manifold  failure 

1  F  1  i 

Not  known 

1 

Other,  specify 

J] 

Cause— Human  element 

(put 

X  in  one  box  only) 

Improper  supervision 

Aj 

J 

Improper 

Inattention 

rci  i 

Lack  of  Communication 

y _ 

procedure 

iB 

[  et 

Not  known 

JLl _ 

None 

Other,  specify 

lGJ _ 

SECTION  C  (Cost  Data) 

13.  Costs  (in  U.S.  Dollars) 

If  actual  costs  known  enter  in  appropriate  box/s 
If  not  known  leave  box/s  blank 
If  zero  cost  enter  0  in  box/s 

If  estimate  available  enter  amount  and  put  X  in  E  box 

Clean  Up  Cost  rarriTG  srz: 

Third  Party  Cost!  I  j_I71— J Ij _ 1 _ 1  I  Ei  I 

Fine  Cost  Mill _ i _ i _ Lj  I  E  1  i 


WHEN  COMPLETED  RETURN 

To:  Tilt  INTERNATIONAL  TANKER  OWNERS  POLLUTION  FEDERATION  LIMITED 
41-43  MINCING  LANE.  LONDON.  EC3R  7AE. 
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volcanic  actions,  hurricanes,  and  other  significant  man-made  or  natural  phenomena  through¬ 
out  the  world.  Its  clients  include  oil  companies,  universities,  and  government  agencies.  The 
Center  was  originally  associated  with  the  Smithsonian  Institution  but  has  been  independent 
since  1976. 

The  spill  data  they  collect  includes  major  spills  from  all  sources:  pipelines,  vessel 
casualties,  vessel  operations,  terminals,  production  facilities,  etc.  The  data  are  qualitative 
and  include  narrative  reports  on  each  incident  describing  the  incident  and  follow-up  actions. 
Figure  15  contains  samples  of  two  such  reports. 

Information  on  major  spills  is  sent  to  the  Center  by  various  correspondents  throughout 
the  world  who  have  a  general  interest  in  environmental  quality.  Many  of  these  correspon¬ 
dents  are  associated  with  universities.  Upon  learning  of  a  major  spill  from  a  correspondent 
or  other  sources,  the  Center  obtains  further  information  on  the  incident  from  persons 
familiar  with  the  situation,  namely  from  Coast  Guard  safety  officers  and  state  environ¬ 
mental  quality  officials. 

Most  of  the  spills  recorded --about  80  percent--are  in  U.S.  waters  because  of  the 
larger  number  of  correspondents  in  this  country.  The  Center  also  keeps  files  on  histories  of 
wwU  that  Kavp  ht»en  jrivnlyprl  in  snill  incidents- _ 

In  1975  the  Center  developed,  for  the  Environmental  Protection  Agency  and  the 
American  Petroleum  Institute,  a  prototype  of  a  computerized  storage  and  retrieval  system 
for  the  spill  data  called  the  Directory  of  Spills.  Elements  recorded  include: 

•  vessel  identification, 

•  origin  and  destination  of  the  voyage, 

•  location  of  the  spill, 

•  cause  of  the  spiH. 

•  material  spilled, 

•  amount  of  material  spilled, 

•  impact  of  the  spill, 

•  details  of  the  cleanup,  and 

•  reporting  source. 

Most  of  this  data  is  retained  in  narrative  form  as  in  the  spill  reports.  The  prototype 
was  completed,  but  the  system  has  not  yet  been  implemented  in  an  operational  mode. 


EVENT 


»  tiOl  count  ON  AMO  Oil  SAUL 


)t  January  1 07N.  at  about  (MOO  local  t  I  me  (IT).  the  US  freight¬ 
er  tamum  5  wo  Korea  struck  the  100-neter  barqe  ftmi1  *kOl  .  iMi'ch  Ml 
wmnt  ta  Hunt  OH  Co.  Alatfor*  l>4,  approximately  19  »•  south  of 
Aelnt  Aw  for.  LovMUm,  and  r  watered  the  barge's  No  «  port  tank, 
causing  all  >15.000  Hurt  of  No.  6  fuol  oil  Insida  tw  tan*  to  split 
lot#  (No  Gw  If  Of  INiIca  The  Pwwjn  *401.  owned  by  Oomt  Transporta¬ 
tion  ltd.  of  *>r%4*  City.  Louisiana.  mi  under  tow  by  the  tuq  i<*n r 
Cnwyfar  fros  Aort  Arthur,  Taiat  to  St.  Hose,  Louisiana.  while  th» 
/onien  Semtorea.  eimed  by  Seahorse  Inc  of  ttargan  C f  tj ,  Mi  #0  rowU 
to  South  Harm  Island  off  the  Louisiana  coest  The  barge  had  been 
tied  to  Alatfona  43-A  when  the  Dtmv  c'nwweuier  began  taking  on  watar 
In  tka  rowgn  taat.  Uoon  lapect,  the  fjnum  .-'a/ihorea  ripped  a  bo  I  a 
4  meters  long  and  1  meters  wide  In  tha  barge's  hull.  The  56-neter 
freighter  incurred  a  mail  hole.  lata  than  ona  Mter  aioa,  above  tba 
waterline  on  tba  starboard  bow.  Tha  freighter  continued  under  itt 
I  power  to  Morgen  City  for  raoalrt 

US  Coatt  Guard  (USCG)  officials  ordered  tne  (v»war  gtoi  to  raw* In 
to  Aletform  bi-A  because  rough  taat  wade  It  dtnqerout  to  try 
0  tow.  A  commercial  diver  reported  that  the  barqe  had  incurred  no 
damage  other  than  the  ruptured  tank.  On  )  February,  »t  0900  IT.  tha 
Dommr  began  towing  the  be  roe  to  haw  Or  leant,  450  k«  away. 

wNora  ttaaa  heating  facHltlet  were  available  for  liquefying  the  oil 
that  had  Congealed  In  the  barge's  tanks  due  to  unusually  cold  a*«ienl! 
teogeraturet.  On  5  February.  at  about  7100  IT.  the  barge  arrived  m 
Maw  Or leant,  and  after  74  hours  of  s team-neat Ing.  tha  cargo  was  off- 
According  to  the  USCG,  aluaina  pads  had  bam  placed  in  the 
ruptured  tank  prior  to  tha  heating,  and  at  the  oil  waited  In  the  tank 
It  wot  iwnadiatel y  absorbed  by  the  pads  At  a  result,  no  oil  spilled, 
from  the  ruptured  tank  Into  the  Mississippi  during  the  heating 

The  rough  weather  prevented  00 remnant  officials  from  monitoring 
tba  spill  Ipstll  2  days  after  the  collision  On  ?  February,  a  Diana 
fees  Marl  tine  Services  Inc.  of  New  Orleans,  cleanup  contractors  hired 
by  OoMr  Transporatlon,  sighted  a  slick  1.6  kn  southwest  of  the 
collision  site.  Maturing  about  SC  waters  wide  and  8  kn  long,  with  a 
•bean  eatendfng  another  B  an.  According  to  the  USCG,  on  3  February, 
no  oil  flick  was  Observed  in  tba  collision  area,  the  heavy  oil  had 
proi—tly  congealed  and  sunk  The  USCG  It  currently  Investigating 
the  collision. _ 
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[  EVENT  NOTIFICATION  REPORT^ 

CATEGORY 

hot  III!  J  ON 

EVENT  OATE 

31  JANOAHf  197* 

LOCATION 

ft,  Louisiana.  USA 
Mil  CO 

90*  32’M) 

south  of  Point  Au  F 
In  Gulf  0 
(29*10  J'N 

SOURCE 

r 

In 

Coast  Guard 
t 

ana  70117.  USA 

It  J/6  G.A.  Mctac 
tlgnth  Olstrlct.  U 
4440  Ursjubart  5 Irak 
hew  Orleans.  Louis 

The  Center 
for 

Short-Lived 

Phenomena 

WNl  Sahara  Svni 

fWnmai7)Mi«no/rsrx  noMD-oora 

|  EVENT 

JAAN 

15-7$ 

GUI  f£ AMfNAt  OU  SriLL 

2  ffMWANT  7978 

On  IS  January  1978.  at  about  MS  local  tire,  while  pianpmg 

No.  2  fuol  Oil  from  a  12. 770.000- l«»ar  s’oraqe  tank  to  a  loading 
facility,  workers  at  a  G'bbs  Oil  Ce.  tannine!  1"  4a»rra.  Massachu¬ 
setts  dftcavered  oil  snepinq  into  a  dra i"aga  d»tch  on  tne  property 
According  to  a  Gibbs  official,  an  underground  pipe,  which  was  sup¬ 
posedly  disconnected  from  the  pimvlnq  system  when  new  piping  was 
laid,  apparently  ruptured  when  oil  passed  through  H  during  the 
ptmvlng  operation.  Oil  leaked  from  the  pipa  Into  an  underground 
catch  basin  and  then  backed  up  Into  a  drained#  ditch,  running  30 
■a tors  into  Chelsoe  Crook  wnlch  flows  3  kilometers  south  mto 
hasten  Marbor.  The  drainage  ditch  filled  with  an  estimated  212,000 

EVENT  NOTIFICATION  REPORT  | 

CATEGORY 

A0LLUT10M 

EVENT  OATE 

IS  JANUAHV  1978 

LOCATION 

» evere.  Massachusetts,  USA 

(47‘75’N,  71*01  >N) 

An  Incoming  tide  and  onshore  winds  confined  the  oil  to  the 

SOURCE 

Jet  line  Servlcas  Inc  of  Braintree.  Massachusetts .  the  contractor 
bleed  3y  Gibbs,  »as  able  to  recover  132,500  liters  of  oil  w>|h  four 
150.000- liter  vacuua  trucks.  This  oil  was  returnee  to  storage  fa¬ 
cilities  at  the  Gibbs  terminal  *0 r  reprocessing.  During  the  ebb 
tide,  an  estimated  34.000  liters  of  oil  escaped  from  the  ditch  and. 
before  Jet  Line  could  install  contaimaent  booms,  flowed  mto  the 
north  end  of  Chelsea  Creek  and  then  mto  boston  Harbor  jet  line 
continued  to  pi^  0*f  the  oil  ramming  in  the  ditcb,  and  trans¬ 
ported  approalmately  1 00. 000  liters  of  an  oil-water  ailiture  from 
the  ditch  to  its  Stoughton.  Massachusetts  facility  for  storage  be¬ 
fore  final  transport  to  roorocessmg  outlets  In  New  Cork  end  New 
Jersey. 

Aloest  ell  the  oil  In  the  ditch  was  removed  within  48  hours  of 

Its  discovery  According  to  Aeter  Oore  of  the  Massachusetts  De¬ 
partment  of  Mater  Pollution  Control  (MONAc).  fa*orable  tides  and 
winds  helped  contain  the  oil,  tne^eov  reducing  the  impact  of  (he 
spill  on  Chelsea  Creek.  Jet  tine  has  placed  a  booei  «t  tne  outlet 
of  the  ditch  to  contain  any  additional  oil  leaching  from  tne  ground 
around  the  ditch.  The  boon  will  remain  in  place  until  officials 

fefer  Oore.  »«nior  Sanitary  fnelnrer 
Missachusetts  Department  of 

Water  Pollution  Control 

600  Washington  Street.  Boom  150 

Boston.  Massachusetts  07111,  USA 

It.  coaaoand er  Joseph  Marotta 

Marine  Safety  Office 

First  Oistrlct.  US  Coast  Guard 
Caawvrrial  Street 

Boston,  Massachusetts  02109.  USA 

The  Center 
for 

Short-Lived 

Phenomena 

nil  bain  *  j Ti  1 1 

.  .  . 

abewtf 50,000. 

nkminiTiaMa-rniu  nkk7io  .iaoM7« 

Figure  15.  The  Center  for  Short-Lived  Phenomena  Sample  Reports. 
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IV.  MARINE  TRAFFIC  DATA 


A.  VESSEL  TRAFFIC  DATA 

The  "Vessel  Traffic  Data"  reports  were  prepared  by  Operations  Research,  Incorpo¬ 
rated,  for  the  U.S.  Coast  Guard.  These  studies  were  designed  to  report  vessel  population, 
routes,  and  communications  activity  in  seven  U.S.  port  areas.  The  seven  areas  studied  were: 
(1)  Chesapeake  Bay,1  (2)  Delaware  Bay,'1  (3)  the  Gulf  Coast  Intercoastal  Waters,  (4) 
Houston, 4  (5)  Long  Island/  (6)  New  Orleans/’  and  (7)  New  York  Harbor. 

Data  from  each  of  these  areas  were  recorded  from  Coast  Guard  vans  for  approxi¬ 
mately  one  week.  Each  site  was  studied  during  1974  or  1975.  Two  types  of  raw  data — radar 
and  com  muni  cations --we  re  collected  for  each  area.  Using  16  mm  color  movie  film,  time 
lapsed  photographs  of  a  radar  Planned  Position  Indicator  (PPl)--a  cathode  ray  oscilloscope 
that  gives  a  presentation  of  the  area  around  a  center  point--were  taken.  The  exposure  time 
was  keyed  by  the  radar,  making  a  360°  rotation  (approximately  4.5  seconds).  The 
data--tirne  in  hours,  minutes  and  seconds,  a  range  scale  indication,  and  visibility 
code- -were  presented  on  each  frame. 


Operations  Research,  Inc.,  "Vessel  Tralfic  Data  for  Chesapeake  Bay  Area,"  Report 

prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 

(Washington,  D.C.:  1975). 

7  Operations  Research,  Inc.,  "Vessel  Traffic  Data  for  Delaware  Bay  Area,"  Report 

prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 

(Washington,  D.C.:  1976). 

3  Operations  Research,  Inc.,  "Vessel  Traffic  Data  for  Gulf  Intercoastal  Waterway," 
Report  prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 
(Washington,  D.C.:  1976). 

4  Operations  Research.  Inc.,  "Vessel  Traffic  Data  for  Houston,"  Report  prepared  for 
the  United  States  Coast  Guard,  Office  of  Research  and  Development  (Washington,  D.C.: 

1975) 

5  Operations  Research,  Inc.,  "Vessel  Traffic  Data,  Long  Island  Sound,"  Report  prepared 
for  the  United  States  Coast  Guard,  Office  of  Research  and  Development  (Washington,  D.C.: 

1976) . 

6  Operations  Research,  Inc.,  "Vessel  Traffic  Data-Port  of  New  Orleans,"  Report 

prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 

(Washington,  D.C.:  1975). 

7  Operations  Research,  Inc.,  "Vessel  Traffic  Data-New  York  Harbor."  Report 

prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 

(Washington,  D.C.:  1975). 
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A  Cl 20  tape  cassette  was  used  to  record  communication  data.  Channel  13  of  the 
VHF/FM  Maritime  Mobile  Band  was  recorded  on  one  track,  and  Channel  16  plus  a  time  code 
was  recorded  on  the  second  track.  If  no  messages  were  being  transmitted  on  Channel  16,  the 
time  code  was  recorded  at  one-second  intervals.  Both  the  radar  films  and  the  communica¬ 
tion  records  used  the  same  clock. 

Each  study  reports  seven  different  types  of  information:  (1)  Vessel  Density,  (2)  Vessel 
Route  Identification,  (3)  Vessel  Speed,  (4)  Close  Encounters,  (5)  Communication  Channel 
Message  Activity,  (6)  Communication  Channel  Utilization,  and  (7)  Communication  Channel 
Efficiency.  A  discussion  of  each  of  these  data  sets  follows. 

1.  Vessel  Density  Area 

These  data  consist  of  the  number  and  type  of  vessels  present  within  the  radar 
coverage.  These  counts  were  taken  at  regular  time  intervals,  which  were  Jess  than  or  equal 
to  the  average  vessel  transit  time  of  the  site  being  examined.  Vessels  were  classified  as 
large,  medium,  small,  tug  with  tow,  etc.  This  size  classification  is  based  on  the  judgment  of 
the  person  or  persons  counting  vessels.  It  would,  therefore,  be  difficult  to  duplicate  the 
data,  establish  trends  in  subsequent  years,  or  compare  results  to  other  vessel  density  studies. 

Before  vessels  could  be  counted,  certain  prefirnmary~s'teps  were  necessary;  Using  a 
chart  of  the  area  to  be  analyzed  against  the  radar  film,  the  radar  position,  and  general 
features  of  the  land  and  water  were  identified.  Because  vessel  classification  (large,  medium, 
and  small)  was  relative  to  each  site,  criteria  had  to  be  determined  for  each  specification. 
This  was  done  primarily  through  observation  of  the  vessels  transiting  the  area.  One  rule  of 
thumb  used  was  if  a  tug  with  a  tow  was  observed  at  the  site,  the  tug  size  was  used  as  the 
upper  bound  for  the  small  category. 

As  mentioned  above,  vessel  counts  were  made  at  intervals  less  than  or  equal  to  the 
average  transit  time.  A  number  of  vessels  were  clocked  in  order  to  determine  that  average. 
A  shorter-than-average  transu  L.me  may  have  been  used  because  intervals  were  spaced  to 
begin  and  end  on  the  hour.  At  sites  where  traffic  was  especially  heavy,  two  people  counted 
vessels;  otherwise,  one  person  was  assigned  this  task.  Also,  the  site  was  divided  into  more 
than  one  segment  when  traffic  patterns  were  judged  to  be  extremely  complex.  The  number 
of  segments  used  at  each  site  is  documented  in  the  report  on  that  site.  To  count  the  number 
of  vessels  at  any  one  time,  the  radar  film  was  run  for  five  minutes  before  the  count  was 
taken.  This  five  minute  preview  enabled  the  analyst  to  distinguish  between  moving  and 
stationary  objects  on  the  radar  screen. 
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The  result  of  this  procedure  is  a  vessel  density  histogram,  an  example  of  which  is 
shown  in  figure  16.  Each  vessel  density  count  is  represented  by  a  bar  which  is  divided  into 
segments  of  length  proportional  to  the  number  of  various  types  of  vessels  contributing  to  the 
total. 

The  possible  sources  of  error  in  final  tabulation  include: 

•  Shadows  on  the  radar  screen.  Because  it  is  difficult  and  sometimes  impossible  to 
determine  what  vessel  is  in  the  shadow,  an  attempt  is  made  to  identify  the 
number  and  type  of  vessels  by  watching  them  enter  and  exit  the  shadow. 

•  A  high  intensity  of  return  at  the  center  of  the  radar  picture  can  distort  the 
picture  and  make  it  difficult  to  determine  individual  vessels.  This  problem  is 
handled  the  same  way  as  shadows. 

•  Side  lobe  effects,  which  create  spurious  images  on  radar  scope  and  can  cause 
poor  bearing  resolution  and  fading  of  targets,  and  multiple  returns,  which  cause 
false  targets,  result  in  two  echoes  on  the  PPI  which  are  separated  in  angle  but 
are  at  the  same  range.  The  "Vessel  Traffic  Data"  report  states  that  an  attempt 
was  made  to  exclude  these  extra  targets;  however,  no  indication  was  given  of 
how  these  attempts  were  made  or  how  successful  they  were. 

- • - Noise-  on  the  radar,  particularly  noise  resulting  fromfead  weather,  distorts  or 

hides  certain  vessels. 

•  Miscounting  the  vessels. 

•  Including  a  vessel  in  the  wrong  category.  This  problem  may  be  due  to  (a) 
differing  returns  due  to  ship  movements,  (b)  differing  returns  due  to  radar  range, 
(c)  behavioral  classification,  vessel  type  classifications  based  on  distinctions 
other  than  size,  which  relies  on  analytical  judgement. 

In  regard  to  the  magnitude  of  error  in  this  count,  Operations  Research,  Inc.,  has  made 
the  following  statement: 

The  magnitude  of  this  error  is  difficult  to  assess  analytically  since  it  is  primarily 

dependent  on  the  proficiency  of  the  person  deriving  the  data  from  the  films. 

Thus,  the  best  approach  to  assessing  the  error  is  to  compare  the  data  with  other 

data  if  it  is  available. 

Unfortunately,  there  is  no  other  available  data  to  which  these  results  can  be  compared. 
Operations  Research,  Inc.,  only  evaluated  each  port  system  once  and,  therefore,  fluctuations 
in  the  data--which  could  point  out  error--cannot  be  seen. 


Operations  Research,  Inc.,  "Vessel  Traffic  Data— Extraction  Methodology,"  Report 
prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 
(Washington,  D.C.:  1976),  pp.  2-12. 
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2.  Route  Identification 

For  a  peak  traffic  period,  the  route  identification  section  mapped  the  routes  of  all 
vessels  transiting  the  site  under  study.  Additional  maps  were  charted  if  unusual  traffic 
patterns  existed  in  a  particular  area  or  if  traffic  patterns  differed  significantly  during  the 
day. 

The  routes  were  identified  by  beginning  the  radar  film  at  the  time  interval  selected 
and  tracing  the  path  of  a  vessel  as  it  appeared,  transited,  and  finally  disappeared  from  the 
screen.  This  process  was  repeated  for  each  vessel.  A  different  colored  pen  was  used  to  trace 
the  route  of  the  different  types  of  vessels.  An  arrow  at  the  end  of  each  pictured  transit 
indicated  the  direction  in  which  the  vessel  was  moving.  In  the  reports,  this  process  was 
repeated  until  a  maximum  number  of  vessels  was  recorded  or  a  maximum  time  period  had 
been  observed.  The  "maximum"  was  based  on  the  judgment  of  those  mapping  the  routes.  The 
specifics  for  each  site  are  documented  in  the  report  for  that  site. 

Each  port's  route  diagram,  an  example  of  which  can  be  found  in  figure  17,  shows  the 
following  information:  (a)  all  significant  locations,  (b)  shadow  areas  observed,  (c)  vessels  at 
anchor  observed, “(dT  types  of  vessels’  preserurn  trie  porc,fe/  uarnetjf^i  total  number  of 
vessels  present,  and  (g)  day  and  number  of  hours  covered. 

Errors  similar  to  those  encountered  in  counting  vessel  density  and  classifying  vessel 
types  may  have  occurred  with  route  identification.  Additional  errors  may  have  been 
introduced  in  the  tracing  of  the  vessel  route,  due  to  human  errors  associated  with 
transferring  data  from  one  source  to  another.  Camera  and  projector  distortions  may  have 
caused  the  traced  route  to  be  slightly  off  the  actual  course.  However,  it  should  be  noted 
that  these  charts  were  not  intended  to  be  precise  on  a  point-by-point  basis;  rather,  they 
were  presented  to  indicate  the  approximate  route  or  routes  vessels  can  be  expected  to 
follow. 

3.  Close  Encounters 

Although  this  section  is  entitled  "Close  Encounters,"  the  analysis  counted  events 
labeled  vessel  encounters  and  its  subset,  close  encounters.  Before  any  analysis  was  done, 
"close  encounters"  and  "encounters"  were  defined.  To  determine  close  encounters,  the 
following  limits  and  radar  scales  were  used. 

1  Operations  Research,  Inc.,  "Vessel  Traffic  Data-Extraction  Methodology,"  Report 
prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 
(Washington,  D.C.:  1976),  pp.  2-32. 
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Operations  Research,  Inc.,  "Vessel  Traffic  Data--Delaware  Bay  Area,"  1975. 


Radar 

Site  Radius 

Close  Encounters 

Scale 

(Nautical  Miles) 

Limit  (Yards) 

6 

12 

400 

5 

6 

300 

4 

3 

200 

3 

1.5 

150 

2 

.75 

100 

An  encounter  on  the  other  hand  is  less  precise.  "An  encounter  occurs  when  one  vessel 
enters  the  vicinity  of  another  in  such  a  way  that  it  passes,  crosses,  or  overtakes  the  other. 
The  concept  of  vicinity  may  vary  from  site  to  site  depending  on  traffic  patterns,  route 
constructions,  vessel  speeds,  and  density.  Identifying  encounter  thus  becomes  judgmental. 
However,  in  practice,  the  identifying  of  encounter  at  a  given  site  by  use  of  radar  film  is 
quite  a  natural  process  and  usually  an  encounter  situation  is  self-evident."*  Although  an 
encounter  situation  is  described  as  "self-evident,"  the  definition  is  so  arbitrary  as  to  make 
the  actual  counting  of  encounters  difficult  to  duplicate.  Therefore,  the  results  of  any 
analysis  using  these  figures  as  a  base  become  questionable. 

In" calculating  close  encounters  the  number  of  yards  ^hich-determinc  a  dose-encounter 
was  first  converted  to  inches  for  the  radar  scale  being  used.  Then  close  encounters  were 
counted  by  using  a  ruler  against  the  film.  Counting  continued  until  the  total  reached  50  or 
24  hours  of  coverage  were  observed,  whichever  came  first. 

The  results  were  compiled  into  a  table  giving  date,  time,  distance  in  yards  at  point  of 
closest  approach,  size  of  vessels,  manner  of  approach  for  each  close  encounter,  a  statement 
of  length  of  coverage  period,  and  total  encounters  of  the  period.  Table  1  illustrates  a  close 
encounter  table. 

Because  of  the  amount  of  measurement  and  the  precision  necessary,  the  chance  of 
error  in  this  section  is  greater  than  that  of  other  sections.  Some  possible  sources  of  error 
include: 

•  Determining  the  closest  point  of  approach.  Because  each  film  frame  is  4  to  5 
seconds  apart,  it  is  possible  that  this  closest  point  occurs  between  frames.  The 
amount  of  error  possible  depends  on  the  vessel  speed.  For  example,  if  two  vessels 
are  approaching  from  the  opposite  direction  at  30  knots,  the  maximum  error  is 
4.2  yards. 

•  Locating  the  center  point  from  which  point  distance  is  measured  of  approaching 
vessels.  This  error  can  depend  on  radar  scale,  radar  intensity,  and  the  size  of 
encountering  vessels. 


Operations  Research,  Inc.,  "Vessel  Traffic  Data-Extraction  Methodology,"  Report 
prepared  for  the  United  States  Coast  Guard,  Office  of  Research  and  Development 
(Washington,  D.C.:  1976),  pp.  2-31. 
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Table  1 


Close  Encounters  for  Governors  Island 


Vessel  II 

Day 

Time 

Distance 

Size 

Manner  of 

Hours 

Minutes 

Yards 

Approach  * 

1 

Tuesday 

06 

14 

100 

1  large,  1  small 

P 

2 

13  May 

06 

15 

200 

l  large,  1  small 

P 

3 

1975 

06 

19 

200 

_ 2_small 

O 

4 

06 

19 

100 

2  large 

P 

5 

06 

21 

100  '• 

2  large 

P 

6 

06 

24 

<  100 

2  small 

P 

7 

06 

26 

100 

1  large,  l  small 

P 

S 

06 

26 

<  100 

1  large,  1  medium 

P 

9 

06 

28 

<  100 

2  large 

P 

10 

06 

29 

100 

2  medium 

P 

11 

06 

32 

100 

1  large,  1  medium 

c 

12 

06 

32 

<  100 

1  large,  1  medium 

p 

13 

06 

33 

150%- 

2  large 

p 

14 

06 

35 

<  100 

2  large 

P 

15 

06 

35 

<  100 

2  small 

p 

16 

06 

35 

<  100 

2  large 

p 

17 

06 

36 

<  100 

1  medium^J  small 

p 

18 

06 

37 

<  100 

1  large,  1  small 

p 

19 

06 

39 

<  100 

1  medium,  l  small 

p 

20 

06 

39 

150 

1  large,  1  small 

o 

21 

06 

40 

<  100 

1  large,  1  small 

p 

22 

06 

41 

150 

1  large,  1  small 

p 

23 

06 

41 

<  100 

2  large 

p 

24 

06 

42 

<  100 

1  large,  1  medium 

o 

25 

06 

45 

<  100 

1  medium,  1  small 

p 

26 

06 

46 

<  100 

1  large,  1  small 

o 

27 

06 

47 

150 

1  large,  1  medium 

p 

28 

06 

49 

<  100 

2  large 

p 

29 

06 

49 

<  100 

?  large 

p 

30 

06 

51 

<  100 

1  targe,  1  small 

p 

*P  =  Passing 

O  =  Overtaking 

C  =  Crossing 

Source:  Operations  Research,  Inc.,  "Vessel  Traffic  Data--New  York  Harbor,"  1975. 


Measuring  the  distance  between  approaching  vessels.  This  is  a  factor  of  the  size 
of  the  smallest  measurement  on  the  ruler  being  used. 


•  All  those  possible  errors  listed  in  vessel  density  counts  and  type  of  classifica¬ 
tions.  However,  because  encounters  involve  two  ships  the  chance  of  the  same 
type  of  error  applying  to  both  vessels  is  low.  As  a  result,  the  error  on  close 
encounters  may  be  diminished. 

4.  Vessel  Speed 

In  order  to  measure  vessel  speed  both  time  and  distance  were  measured.  Time  was 
measured  directly  from  the  clock  displayed  on  the  radar  film.  Distance  was  measured  in  one 
of  four  ways  depending  on  the  site: 

•  Landmark  method.  If  distinctive  landmarks  could  be  identified,  the  distance 
between  the  landmarks  was  measured  and  used. 

•  Triangulation  method.  This  was  used  when  measurement  for  two  sites  and  the 
angle  between  them  could  be  determined  from  the  radar. 

•  Combination  of  landmark  and  triangulation  methods. 

•  Overlayed  transparencies.  If  it  was  not  possible  to  use  one  of  the  methods 
mentioned  above,  transparencies  with  distance  rings  and  radial  lines  of  predeter¬ 
mined  size  were  prepared  and  overlayed  to  measure  distance. 

The  results  of  these  analyses  are  displayed  in  a  table  of  speed  data,  giving  vessel  size, 
location,  and  time  of  speed  sample  for  each  speed  calculated.  Also  presented  is  a  histogram 
showing  the  distribution  of  the  speed  sample  with  vessel  speed  in  knots  along  the  abscissa 
and  the  number  of  ships  along  the  ordinate.  Site,  sample  size,  and  date  are  given  in  each 
example,  as  shown  in  table  2  and  figure  18. 

In  measuring  vessel  speed,  the  sources  of  error  are  similar  to  those  discussed  in 
previous  sections.  Time  is  displayed  on  each  radar  frame,  but  because  there  is  a  4-5  second 
interval  between  frames,  there  can  be  as  much  as  a  »•  4-5  seconds  difference  between  the 
two  time  readings.  When  landmarks  are  used  to  measure  distance,  the  time  at  which  the  ship 
reaches  the  landmark  is  based  on  visual  information  which  can  be  faulty,  so  error  may  occur. 

In  measuring  distance,  the  center  of  the  vessel  is  used  as  a  marking  point.  Determining 
precisely  where  this  center  is  located  is  subject  to  error. 

If  the  triangulation  method  is  used,  the  center  location  of  the  radar  image  must  be 
found.  The  center  was  located  by  tracing  two  radials  from  the  outer  ring  along  two  bearings 
of  the  PPL  The  intersection  of  these  two  radials  was  plotted  as  the  center.  Wherever 
possible,  this  was  verified  using  two  different  bearings.  However,  using  the  formula  RSin  0 
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Table*  2 

Speed  Data  tor  Governors  Island 


Average  Speed  Time 


Vessel  if  Vessel  Size  in 

Knots  Location* 

13ay 

Hr. 

Min, 

1 

large 

7 

A 

Tuesday 

06 

13 

2 

large 

7 

B 

1  3  VI  a  y 

06 

17 

3 

large 

8 

A 

1975' 

06 

20 

4 

large 

4 

c 

06 

25 

.5 

large 

5 

A 

06 

32 

6 

medium 

13 

c 

06 

43 

7 

large 

6 

F 

07 

17 

8 

tug  with  tow 

7 

F 

07 

21 

9 

medium 

5 

F 

07 

24 

10 

large 

9 

!3 

07 

25 

11 

large 

7 

G 

07 

34 

12 

medium 

10 

13 

07 

46 

13 

large 

4 

c 

07 

59 

14 

medium 

7 

A 

08 

06 

13 

medium 

10 

H 

08 

1 1 

16 

medium 

11 

13 

OS 

37 

17 

medium 

7 

H 

08 

51 

IS 

medium 

9 

1 

09 

04 

19 

medium 

9 

F 

09 

07 

20 

medium 

16 

F 

09 

22 

21 

tug  with  tow 

9 

13 

09 

34 

22 

medium 

12 

F 

09 

34 

23 

medium 

1 1 

13 

09 

39 

24 

medium 

10 

1 

09 

40 

25 

medium 

10 

13 

09 

41 

26 

small 

12 

1 

10 

00 

27 

large 

4 

13 

10 

01 

28 

large 

4 

F 

10 

01 

57 

medium 

1  3 

13 

14 

51 

58 

medium 

11 

K 

14 

53 

59 

medium 

7 

G 

14 

55 

60 

large 

4 

G 

14 

59 

6 1 

large 

10 

c 

15 

01 

62 

medium 

!  1 

G 

1  5 

06 

63 

small 

L  J 

G 

1  5 

14 

64 

small 

12 

G 

1  5 

1  5 

*  \  - 

between  the  Narrows  and  C 

I  instable  Hook  Rear  h 

A  - 

Between  the  Narrows  and  Hudson  River 

f'  _ 

Between  the  Narrows  and  Upper  Bay 

,3  - 

Between  Constable  Hook  Reach  and  Buttermilk  C bantu 

d 

r  _ 

Between  the  Narrows  and  Buttermilk  Channel 

rt  _ 

Between  Upper  Bay  and  Hudson  River 

G  - 

Hudson  River 

-3  - 

Between  Constable  Hook  Reach  and  I  ippor 

Bay 

I  - 

Between  Buttermilk  Channel  and  Upper  Buv 

1  pper  Bay 

K  - 

Between  Constable  Hook  R 

each  and  Hudsor 

i  K  i  ver 

>0  s  ;a 

■:  v^perations  Research,  Inc., 

,  "Vessel  T raft ic 

|3ata--Ne\v 

York  Harbor,"  1 

97  5. 
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to  determine  error  where  R  =  the  length  of  the  radial  and  0  -  angular  error  in  the  radial,  the 
worst  case  error  can  be  as  large  as  210  yards.  (This  is  assuming  a  maximum  error  of  0.5 
degrees  in  9  and  using  12  nm  for  R.). 

Error  can  also  be  introduced  when  the  distance  measured  is  smaller  than  the  smallest 
division  on  the  rule  used.  Other  possible  sources  of  error  are  picture  distortion,  inaccurate 
identification  of  landmarks,  or  inaccurate  drawing  of  circles  and  angles  on  transparencies. 

5.  Channel  Utilization  and  Message  Activity 

The  United  States  Coast  Guard  Research  and  Development  Center  at  Groton, 
Connecticut,  developed  an  automated  recording  system.  The  interface  circuit  accepts  audio 
input  from  a  receiver  or  an  analog  magnetic  tape  recorder  and  timing  data  from  a  digital 
clock.  Output  is  a  paper  tape  record  of  the  time  of  transmission  and  the  message  length. 
Using  the  paper  tape  output  from  this  recording  system,  it  is  possible  to  measure  channel 
utilization  and  message  activity  at  a  given  site. 

Channel  utilization  is  defined  as  the  percentage  of  time  Channel  13  of  the  VHF/FM 
Maritime  Mobile  Band  is  in  use  as  recorded  at  a  given  site.  Message  activity  is  a  count  of 
the  number  of  messages  on  the  same  channel,  per  sample  period,  with  each  break  in  the 
squelch  counted  as  one  message. 

The  paper  tape  from  the  week  each  site  was  monitored  for  the  studies  was  processed 
through  a  mini-computer.  The  computer  generated  histograms  of  the  time  of  transmission 
and  of  message  length.  These  histograms  were  replotted  for  the  "Vessel  Traffic  Data" 
reports.  The  channel  utilization  and  message  activity  histograms  for  the  Port  of  New  York 
are  shown  in  figures  19  and  20. 


6.  Channel  Efficiency 

A  valid  message  on  Channel  1  3  is  one  judged  to  be  conforming  to  the  Bridge-to-Bridge 
Radiotelephone  Act,  which  allows  the  use  of  Channel  13  for  purposes  of  navigation.  The 
percentage  of  valid  messages  to  'tal  messages  per  sample  period  is  the  channel  efficiency. 
After  monitoring  Channel  13  for  15-minute  periods  every  hour  during  peak  traffic,  channel 
efficiency  histograms  were  plotted.  The  histogram  for  the  Port  of  New  York  is  shown  in 
figure  21  as  an  example. 

The  source  of  error  in  this  chart  is  in  determining  what  constitutes  a  valid  message  of 
navigation.  As  in  any  area  where  human  judgment  is  necessary  to  determine  a  yes  or  no 
answer,  there  are  a  number  of  times  when  two  individuals  making  the  same  decision  may 
have  different  answers. 


Source:  Operations  Research,  Inc.,  "Vessel  Traffic  Data--New  York  Harbor,"  1975. 
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Genera]  Problems 


While  these  studies  give  a  great  deal  of  information  about  the  seven  ports  studied,  one 
of  the  problems  with  using  these  data  is  the  manner  in  which  vessels  are  classified.  Most  of 
the  data  available  on  vessel  casualties  specify  type  of  vessel,  i.e.,  tanker,  freighter,  etc.,  or 
classify  the  vessel  by  physical  characteristics,  i.e.,  length  or  tonnage.  Because  data  are 
collected  from  radar  film,  neither  of  these  methods  of  classification  could  be  used. 
However,  the  classification  used--large,  medium,  and  small--makes  it  difficult  to  compare 
the  results  of  this  study  with  other  data  sources. 

Another  problem  is  that  this  analysis  was  only  done  once;  thus  it  is  impossible  to 
observe  trends  and  difficult  to  compare  with  confidence  these  results  to  those  of  other  data 
sources. 

Finally,  a  great  deal  of  judgement  must  be  exercised  before  many  of  these  calculations 
can  be  performed.  This  fact  not  only  alio wS^crr^Tiu man  error  but  would  likely  cause 
inconsistencies  if  this  work  is  ever  repeated. 

B.  WATERBORNE  COMMERCE  OF  THE  UNITED  STATES 

The  United  States  Army  Corps  of  Engineers  publishes  Waterborne  Commerce  of  the 
United  States  annually.*  These  publications  report  vessel  traffic  and  commodity  movement 
on  U.S.  waters.  Information  contained  in  Waterborne  Commerce  is  obtained  from  ship 
owners,  masters,  clerks,  and  shipping  agents  by  the  Corps  of  Engineers,  Bureau  of  Census, 
and  the  Immigration  and  Naturalization  Service. 

Each  year  Waterborne  Commerce  is  published  in  five  parts: 

Part  1.  Atlantic  Coast 

Part  2.  Gulf  Coast,  Mississippi  River  System,  and  Antilles 

Part  3.  Great  Lakes 

Part  4.  Pacific  Cu^'t,  Alaska,  and  Hawaii 

Part  5.  National  Summaries 
A  map  outlining  these  five  areas  is  shown  in  figure  22. 

Parts  1  through  4  of  the  Waterborne  Commerce  publications  are  divided  into  two 
sections.  Section  l  displays  comparisons  of  the  current  year's  freight  traffic  with  traffic  for 
the  preceding  10  years.  Section  2  presents  the  number  of  trips  by  vessel  draft  for  waterways 
and  harbors. 


U.S.  Army  Corps  of  Engineers,  "Waterborne  Commerce  of  the  United  States,"  (New 
Orleans,  Louisiana:  1922-). 
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PART  4 


Figure  27.  Waterborne  Commerce  Geographical  Areas, 


Figures  23-24  show  examples  from  section  1.  For  each  area  surveyed,  three  sets  of 
information  are  included: 

1.  Description  of  the  Area 

Includes  boundaries  of  area  surveyed  and  controlling  depth. 

2.  Comparative  Statement  of  Traffic 

This  contains  total  tons  of  cargo  and  number  of  passengers  for  the  current  year  and 
previous  9  years.  The  number  of  passengers  arriving  and  departing  includes  those  engaged  in 
foreign  travel.  The  Immigration  a.;d  Naturalization  Service  supplies  data  on  foreign 
passengers  except  passengers  between  Canada  and  the  United  States  in  the  Great  Lakes  and 
Alaska.  For  these  two  areas,  the  Corps  of  Engineers  collects  passenger  data. 

3.  Freight  Traffic  by  Commodity  Shipped 

Data  are  broken  down  by  foreign  and  domestic  traffic.  The  Bureau  of  Census  collects 
foreign  data  for  all  traffic  between  the  United  States  and  foreign  countries  and  between 
Puerto  Rico  and  the  Virgin  Islands  and  foreign  countries.  The  Corps  of  Engineers  collects 
domestic  traffic  data  for  all  commercial  movements  between  points  in  the  United  States, 
Puerto  Rico,  and  the  Virgin  Islands.  Traffic  between  U.S.  possessions  and  foreign  countries  is 
excluded.  Also  excluded  from  the  data  are  military  cargoes  shipped  in  Department  of 
Defense  vessels.  Foreign  traffic  is  further  categorized  by  imports  and  exports.  A  shipment  is 
classified  as  an  import  when  merchandise  going  out  of  the  United  States  is  loaded  onto  a 
vessel.  Coastwise  receipts  and  shipments  apply  to  traffic  going  from  one  U.S.  port  to 
another,  with  part  of  the  voyage  being  over  the  ocean.  Internal  receipts  and  shipments 
pertain  to  traffic  from  one  U.S.  port  to  another,  with  the  entire  voyage  over  inland 
waterways.  The  Chesapeake  Bay  and  Puget  Sound  are  considered  internal,  not  coastwise. 
Lakewise  receipts  and  shipments  refer  to  traffic  between  ports  on  the  Great  Lakes  and  are 
treated  separately  from  inland  receipts  and  shipments.  Local  traffic  never  leaves  the 
confines  of  a  port,  except  car  ferry  and  general  ferry.  Intraterritory  receipts  and  shipments 
pertain  to  traffic  between  ports  in  Puerto  Rico  and  the  Virgin  Islands.  Ton-miles  are 
computed  for  each  ton  of  cargo  for  the  distance  traveled  in  the  surveyed  area. 

Figure  25  shows  an  example  from  section  2:  Trips  and  Drafts  of  Vessels.  Upbound  and 
downbound  refers  to  traffic  movement  within  the  confines  of  the  area  being  surveyed. 
Inbound  and  outbound  refers  to  traffic  moving  from  one  waterway  to  another. 

Part  5,  Waterborne  Commerce,  National  Summaries  is  presented  in  three  parts. 
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Figure  23.  Sample  Waterborne  Commerce  Information-Section  1 
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Figure  24.  Sample  Waterborne  Commerce  Information-Section  1 
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1.  National  Summaries 

This  section  contains  historic  vessel  traffic  and  commerce,  both  foreign  and  domestic 
for  ail  coastal  ports,  Great  Lakes,  selected  areas,  and  the  total  U.S.  In  addition,  U.S.  ton- 
mileage  is  presented.  In  this  section,  ton-mileage  is  computed  for  inland  waterways  and  the 
Great  Lakes  only  (see  figure  26). 

2.  Domestic  Inland  Traffic-- Areas  of  Origin  and  Destination  of  Principal  Commo¬ 
dities 

Commodity  data  between  inland  waterways  and  between  inland  waterways  and  the 
Great  Lakes  are  shown  by  major  commodity  groups  and  by  major  ports  (see  figure  27). 

3.  Water  Carriage  Ton-Miles 

This  section  presents  ton-mileage,  tons,  and  average  haul  commerce  data  for  coast¬ 
wise,  lakewise,  internal,  and  local  traffic.  It  also  presents  ton-mileage  by  commodity  for  the 
current  year  with  divisions  for  regulated,  exernpt-for-hire  and  private  shipping  service. 
These  three  categories  of  service  are  defined  as  "(I )  Regulated,  which  is  common  and 
contract  carriage  subject  to  economic  regulation  by  the  Interstate  Commerce  Commission; 
(2)  Exempt,  for  hire,  carriage  which  is  exempt  from  regulation  by  the  Commission  because 
of  specific  provisions  in  Part  III  Interstate  Commerce  Act;  and  (3)  Private,  which  represents 
the  movement  of  property  of  the  water  carrier  in  the  vessel  it  operates;  this  category  is  also 
exempt  from  regulation  by  the  Commission."* 

The  process  by  which  data  are  collected  for  this  publication  is  diagrammed  in 
•figure  28.  Domestic  ship  owners  submit  Form  3925  to  the  Corps  of  Engineers'  District 
Office,  indicating  the  vessel  name,  type,  origin,  destination,  commodity  being  shipped, 
commodity  volume,  commodity  value,  and  type  of  service.  The  District  Office  codes  these 
data  on  the  form  shown  in  figure  29  apd  sends  the  coding  sheets  to  the  main  office  in  New 
Orleans  where  they  are  keypunched  and  put  on  computer  tape. 

All  information  on  fo:  go  vessels  is  obtained  by  the  Census  Bureau  at  the  customs 
entrance.  The  Census  Bureau  sends  the  District  Office  the  following  information: 

•  AH  import  data; 

•  All  data  on  vessels  going  to  Canada  and  carrying  shipments  valued  at  $2,000  and 
greater; 

•  Ten  percent  of  the  data  on  vessels  going  to  Canada  carrying  shipments  valued  at 
$251  to  $1,999; 


U.S.  Army  Corps  of  Engineers,  "Waterborne  Commerce  of  the  United  States,"  (New 
Orleans,  Louisiana:  1976),  p.  vii. 
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Figure  26.  Sample  Waterborne  Commerce  Information 
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Figure  28.  Waterborne  Commerce  Data  Flow  Diagram. 


Waterborne  Commerce  Tape  Layout  Form 


•  All  export  data  on  vessels  carrying  shipments  valued  at  $1,000  and  greater,  going 
to  all  foreign  countries  except  Canada;  and 

•  Fifty  percent  of  the  data  on  vessels  carrying  shipments  valued  at  $251  to  $999 
going  to  all  foreign  countries  except  Canada. 

The  District  Office  codes  these  data  and  sends  the  coding  sheets  to  the  main  office  in 
New  Orleans  where  estimates  are  made  on  the  remainder  of  exports  to  foreign  countries  and 
all  data  are  computerized.  The  result  of  this  process  is  the  annual  Waterborne  Commerce 
statistics. 

Several  errors  may  occur  between  the  time  a  company  decides  to  send  a  vessel  on  a 
voyage  and  the  Waterborne  Commerce  statistics  are  produced.  A  ship  owner  may  not  send 
information  regarding  his  vessel's  movement  to  the  District  Office.  The  River  and  Harbor 
Act  of  1922  acts  as  an  impetus,  but  it  is  no  guarantee  that  the  information  will  be  sent.  The 
Act  states  in  part:  "that  owners,  agents,  masters,  and  clerks  of  vessels  and  other  craft 
plying  upon  the  navigable  waters  of  the  United  States,  and  all  individuals  and  corporations 
engaged  in  transporting  their  own  goods  upon  the  navigable  waters  of  the  United  States, 
shall  furnish  such  statements  relative  to  vessels,  passengers,  freight  and  tonnage  as  may  be 
required  by  the  Secretary  of  War.  .  A  $100  fine  is  charged  if  these  data  are  not  supplied. 

Intransit  merchandise  presents  another  source  for  error.  It  is  defined  "by  the  Bureau  of 

tne  Census  as  merchandise  coming  into  the  United  States  from  a  foreign  country  and  shipped 

2 

to  a  foreign  country  without  having  been  entered  as  an  import."  If  intransit  merchandise  is 
transferred  from  one  ship  to  another  in  a  U.S.  port,  it  is  classified  by  Waterborne  Commerce 
as  an  import  when  it  is  unloaded  and  as  an  export  when  it  is  loaded  onto  another  vessel; 
therefore,  the  merchandise  is  counted  twice. 

Double  counting  may  also  occur  if  an  American  vessel  is  engaged  in  both  foreign  and 
domestic  shipping  on  the  same  voyage.  It  is  counted  by  the  Corps  of  Engineers  as  domestic 
traffic  and  by  the  Census  Bureau  as  foreign  traffic. 

The  Corps  of  Engineers  has  found  another  problem  in  the  coding  of  commodity  data  at 
the  district  level.  When  the  district  office  receives  information  on  the  commodity  being 
shipped,  it  is  often  not  on  the  Corps  of  Engineers'  list  of  commodities  and  should  be  coded  in 

•  U.S.  Congress,  "River  and  Harbor  Act,"  (Washington,  D.C.:  1922),  Section  II. 

2 

U.S.  Army  Corps  of  Engineers,  "Waterborne  Commerce  of  the  United  States,"  (New 
Orleans,  Louisiana:  1976),  p.  v. 
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a  "miscellaneous"  category  associated  with  a  class  of  commodities,  e.g.,  "miscellaneous 
farm  products."  However,  the  clerk  doing  the  coding  at  the  District  Office  may  now  know 
into  which  class  of  commodity  the  merchandise  falls.  Often  the  coder  guesses  the 
commodity  class  and  errs  in  that  guess;  this  error  is  not  caught. 

The  usual  problem  of  inaccurate  codings  and  keypunching  ol  data  also  exists  in  this 
system.  There  is,  however,  no  evidence  that  the  problem  is  more  or  less  severe  in  these  data 
than  in  any  other  data  system. 

At  least  three  improvements  could  be  made  in  this  data  system.  First,  the  import  and 
export  of  intransit  merchandise  should  be  labeled  as  such;  second,  American  vessels  carrying 
foreign  merchandise  should  be  counted  by  either  the  Corps  of  Engineers  or  the  Census 
Bureau,  but  not  both;  and  third,  either  ship  owners  should  be  asked  to  code  commodities 
based  on  the  Corps  of  Engineers  coding  system  or  coders  should  be  encouraged  to  be  certain 
of  the  commodity  class  before  coding  it. 

In  spite  of  any  problems  with  these  data,  they  are  the  primary  source  of  information 
on  waterborne  commercial  transport  in  this  country. 


V.  REPAIR  COSTS 


A.  U.S.  SALVAGE  ASSOCIATION 

The  U.S.  Salvage  Association  surveys  damaged  vessels  for  the  American  Hull  Syndi¬ 
cate,  an  insurance  firm  which  provides  coverage  for  approximately  2,000  U.S.  and  foreign 
vessels.  As  a  result,  the  Association  is  a  primary  source  of  vessel  hull  and  machinery  repair 
cost  data.  These  cost  data  are  valuable  because  the  repair  costs  are  collected  from  vessel 
owners  after  repairs  have  been  completed.  Since  1971,  these  cost  data  have  been 
compu  terized. 

Repair  information  is  on  all  types  of  vessels,  about  half  of  which  are  of  foreign  flag 
and  half  U.S.  registered.  Included  in  the  data  are: 

•  time  needed  to  repair  vessels, 

•  price  of  needed  machinery, 

•  shipyard  where  repairs  were  done, 

•  reason  for  repairs, 

•  location  of  casualty, 

•  •  extensive  costs  in  hundreds  of  dollars, 

•  whether  ship  is  afloat  or  in  drydock, 

•  affected  ship  element, 

•  fleet, 

•  repair  analysis  data, 

•  type  of  vessel,  and 

•  total  repair  costs. 

The  U.S.  Salvage  Association  surveys  a  damaged  vessel  at  the  request  of  the  American 
Hull  Syndicate.  The  owners  of  the  surveyed  vessel  send  reports  on  repair  costs  to  U.S. 
Salvage  Association  after  repairs  have  been  completed.  The  Association  then  codes  and 
computerizes  this  information.  In  addition  to  the  computerized  data,  original  repair  reports, 
annual  data  listings,  and  annual  data  summaries  may  be  purchased  from  U.S.  Salvage 
Association.  The  annual  summaries  show  number  of  vessels  repaired  by  type  of  vessel  at  the 


total  and  average  repair  costs  for  that  vessel  type.  Total  and  average  repair  cost  and 
average  repair  time  are  shown  by  affected  ship  element  and  by  type  of  breakdown.  Other 
summaries  or  breakdowns  of  data  for  which  computerized  information  is  available  may  be 
purchased  from  the  Association. 

The  usual  type  of  input  errors  can  be  expected  with  these  data,  i.e.,  inaccurate  coding 
or  keypunching.  However,  except  for  possible  input  errors,  the  costs  of  repairs  can  be 
expected  to  be  extremely  accurate  because  they  are  not  reported  until  repairs  have  been 
completed. 

The  Information  and  Analysis  Branch  of  the  U.S.  Coast  Guard  has  attempted  to  match 
vessel  repair  costs  from  their  system  to  the  casualties  reported  in  the  VCRS  data.  This  has 
proved  to  be  very  difficult  because  the  only  information  common  to  both  systems  is  type  of 
vessel,  nature  of  casualty,  and  year  of  casualty. 

The  data  in  this  system  are  valuable  because  they  provide  accurate  information  on 
repair  costs  and  time  of  repairs  by  type  of  casualty. 


VI.  VESSEL  ACCIDENTS 


A.  INTER-GOVERNMENTAL  MARITIME  CONSULTATIVE  ORGANIZATION 

The  Inter-governmental  Maritime  Consultative  Organization  (IMCO)  is  a  specialized 
agency  of  the  United  Nations  concerned  with  international  maritime  affairs.  As  a  result  of 
its  interests,  IMCO  has  collected  two  data  files  to  provide  information  regarding  ship  design 
and  as  an  aid  to  understanding  and  minimizing  damage  in  vessel  casualties.  The  files  contain 
data  from  IMCO  Damage  Cards  and  Intact  Stability  Casualty  Records. 

In  July,  1976,  the  Maritime  Safety  Committee  of  IMCO  began  publishing  semi-annually 
a  list  of  serious  casualties.^  The  information  in  these  lists  is  extracted  from  the  Casualty 
Returns  of  the  Liverpool  Underwriter's  Association  and  should  not  be  confused  with  IMCO's 
Damage  Cards. 

Both  the  Damage  Cards  and  the  Casualty  Records  were  submitted  to  IMCO  on  a 
voluntary  basis  by  member  nations.  The  data  are  available  for  the  years  1962  through  1965. 
After  1965  IMCO  received  only  a  smattering  of  casualty  reports,  primarily  because  IMCO 
did  not  place  any  emphasis  on  this  activity.  An  attempt  is  now  being  made  to  revive  this 
accident  reporting  system. 

Figures  30  and  31  are  the  data  forms  used  to  file  these  reports.  The  Damage  Cards 
record  the  particulars  of  collisions  with  other  vessels  or  fixed  objects.  These  cards  provide 
information  regarding  the  hull  dimensions,  dimensions  and  location  of  the  damage,  and 
circumstances  surrounding  the  casualty,  i.e.,  weather,  ship  speed  and  angle  of  collision, 
cargo  damage,  and  injuries. 

The  Intact  Stability  Casualty  Record  contains  information  regarding  vessel  casualties 
other  than  collisions  or  rammings.  The  type  of  information  recorded  on  this  form  is  similar 
to  that  contained  on  the  Damage  Cards  except  that  more  information  is  available  about  the 
physical  characteristics  of  the  vessel  both  before  and  after  the  casualty. 

Both  of  these  data  files  contain  information  on  vessels  other  than: 

Ships  of  war, 

Cargo  ships  less  than  500  gross  tons, 

^  Maritime  Safety  Committee,  IMCO,  "Investigation  into  Serious  Casualties,  List  of 
Casualties,"  (London:  1976-1977). 


Figure  30.  IMCO  Damage  Card, 


I  NT  F  !t-CO  V  I!’.  N  M !  ’.NT  A  L  MARITI M  E 
CONSULTATIVE  ORGANIZATION 


DAMACili  C  Akl> 

Date  and  placef‘*>  of  casually  . .  Nature  of  casually  (collision,  stranding,  etc.) 

Damaged  Ship 

Nanic,<rf  (or  number)  Type*  (passenger,  cargo,  hulk  cargo,  oil  tanker,  fishing  vessel,  etc.) 

Length  between  perpendiculars*  L  Moulded  breadth*  B  .  Moulded  depth*  D 

Draught  before  damage:  amidships  d  . . .  (or  fore  . . . .  and  aft . 


) 


Dimensions  ami  location  of  damage  (see  sketch  above) 

Distance  from  AP  to  centre  of  damage*  X- . . 

Distance  front  base  line  to  the  lower  point  of  damage  Z  . . . . . . 

Length  of  /  . .  Height  of  h  . . . .  Penetration  b  — . . . 

damage*  t\-~  .  damage*  hi  = . _ . . . .  of  damage*  bi  = . 

(If  damage  extends  above  bulkhead  (or  freeboard)  deck,  additional  dimensions  should  be  given  for  the  part  located  below 
this  deck,  these  being  marked  with  suffix  “j") 

Second  ship  involved  in  collision  (to  be  completed  in  case  of  collision  between  two  ships) 

Name'0’  (or  number) . 

Length  between  perpendiculars  L  .  Moulded  breadth  B  -  .  Moulded  depth  D*- . 

Draught  before  damage:  amidships  d  - . .  (or  fore . . .  and  aft . .  \ 


NOILS 


I.  IV.im.uv  cards  should  he  completed  for  decked,  steel  sea-coins  ships  *5  m.  in  Icnr.th  and  over,  for 
compartment  above  double  bottom  (collisions.  stranding.  etc.). 


all  breaches  of  the  hull  causing  flooding  of  any 


2.  The  term  *  J.jiu.i .  cd  ship’*  refers  to  the  ship  for  which  this  card  is  being  completed. 

3.  A  sketch  shewing  location  of  damag.e  and  of  main  transverse  bulkheads  would  be  desirable. 

4.  Depth  D  should  be  measured  to  the  bulkhead  deck  in  passenger  ships  and  to  the  freeboard  deck 
completed  deck,  it  bulkhead  or  freeboard  deck  are  not  specified). 

5.  in  the  c  »<e  of  collision  with  another  ship,  it  is  desirable  to  till  in  damage  cards  for  both  ships. 

<•  Ml  me  iMjrciuenN  should  be  given  iti  metres. 

Data  marked  w,f!i  an  asterisk  (#)  are  the  most  important. 

$.  1 1  e  pro%oion  of  data  marled  1")  is  optional. 


in  non-passenger  ships  (or  to  the  uppermost 


Figure  30.  (continued) 


I  (u  l;v  v:: -a  !  if  at 


I.  Wind  mid  sea  (lleaufort  scale)  at  lime  of  casualty 


damaged  ship  \  | 

2.  Speed  at  time  of  impact,  in  knots  " 

second  ship  v;>  . . . 

3.  Angle  of  encounter  .  . 

4.  Did  the  ship  to  which  this  card  refers  sink? 

If  not,  give  draught  after  damage  . . . . 

// so,  indicate  time  taken  to  sink  after  collision .  and  manner  of  sinking 

5.  Appropriation  of  breached  compartmcnt(s)  (e.g.  machinery  room,  cargo  hold,  etc.)  . 


6.  Type  and  quantity  of  cargo  in  damaged  compartment,  if  any  . 

7.  Total  number  of  persons  on  board  ship  before  damage . 

8.  Total  number  of  persons  lost . . . 

9.  Were  there  any  special  circumstances  which  influenced  the  results  of  damage  (e.g.  open  watertight  doors,  manholes,  side- 

scuttles,  or  pipes,  fractures,  etc.)? . . . 


10.  Position  of  watertight  bulkheads  in  vicinity  of  damage  (distance  from  AP  to  each  of  them) 


11.  Number  of  compartments  flooded . 

12.  Was  there  a  double  bottom  in  the  damaged  area? . 

If  so,  indicate  whether  the  inner  bottom  was  breached . . T . 

13  An>  additional  information  considered  useful  (details  of  construction,  year  built,  etc.) 


in'ii:r-(;ovi:kn.wi:ntai.  mamiumi.  roNsuLiATivi;  okgani/.ation 


INTACT  STABILITY  CASUALTY  RECORD 


Date  anJ  place  of  casualty11*) - - - - -  - - - - - - ~ - - 

Ship's  name10)  or  number  . . . — — . . . — : . . . . Year  of  build10*. 

Type  of  ship*  (passenger,  cargo,  bulk  carrier,  oil  tanker,  fishing  vessel,  etc.) . . — . . . . . 

Length  between  perpendiculars*  Lpp  —  — . . .  Breadth  moulded*  B— . - . 

Depth  moulded*  D=  (see  Note) . - . — . . . .  -  - 

Draught  amidships  to  assigned  loadlinc  or  subdivision  line  d  . . (or  forward . - . -  aft . — . ) 

Service  conditions  (light  or  loaded,  with  approximate  percentage  of  cargo,  stores,  fuel  and  passengers) . . . 


Type  of  cargo,  if  any . — . . . . disposition . - . . . .  stowage  factor - - 

Deck  cargo,  if  any . . . — - -  type - - - - - - - -  quantity . . . . 

Quantity  of  ballast  water,  if  any . — - - - - - — - - - - - - - 

Sea  and  wind  conditions  at  time  of  casualty:  sea* - - — - - wind*  (Beaufort  scale) . . . . . . 


Wind  velocity  u= - - - Wind  pressure  pv 

Wave  length  X . - - - - - - .Wave  height  hw 


Direction  of  wind  relative  to  ships  head . . . . . (degrees)  Direction  of  waves  relative  to  ships  head . - . . . ....(degrees) 

Speed  of  ship  at  time  of  casualty  V= - - - - - — . knots 

Name,  length  and  height  of  enclosed  superstructures  and  deck-houses  above  the  deck  to  which  D  was  measured*....- . - . . . _ . 


Bilge  keels  -  Width10* . . —  Longitudinal  extent10) - - -  Depth  of  bar  keel,  if  any10> _ _ _ 

Total  number  of  passengers  Np - -  Total  number  of  crew  Nc - - - - - - - 

Was  water  trapped  on  deck  ?. . . if  so,  indicate  the  extent — - - - - - - - - 

Were  all  vulnerable  openings  effectively  closed  at  time  of  casualty? - - - - - - - - - - - - 

Was  icing  a  contributory  factor  to  casualty?. - - — . . . . . . . 

Was  the  vessel  under  action  of  helm  at  time  of  casualty? . . . . . . . . . . . . . . 

Were  any  special  instructions  relative  to  this  ship  in  existence,  concerning  the  maintenance  of  stability,  e.g.  filling  tanks,  etc.  ? 


Were  any  voyage  limits  and,  or  weather  restrictions  imposed  for  the  vessel? . . 


Were  any  particular  circumstances  related  to  the  casualty?  . 

Goe  short  description  of  casualty 


Figure  31.  1MCO  Intact  Stability  Casualty  Record. 


Figure  31.  (continued) 


General  Particulars 

For  thip  in  fully  loaded 
homogenous  arrival 
condition  (with  10%  stores, 
fuel  etc). 

For  ship 
in  condition 
at  time  of  los. 

Draught  (amidships)  . . . .  .  _  . . _... 

. d. 

, 

Displacement*  .  . . . . . . 

A 

Centre  of  gravity  above  moulded  base  line* . . . 

KG 

Metaccntric  height  (uncorrected)*  . . . . .  . . . 

.GM 

Distance  between  the  transverse  metacentre  and  centre  of  buovanev _ 

_BM . 

Reduction  in  GM  due  to  any  free  surface  of  liauids* . . . . .  . . 

Block  coefficient  of  fineness  of  displacement* . .  . . ... . 

. S . 

Coefficient  of  fineness  of  midship  section . . . . 

. a 

Coefficient  of  fineness  of  waterplane . .  . . . - . . 

Height  of  centre  of  buoyancy  above  moulded  base  line . . . 

KB 

Lateral  area  of  ships  profile  (including  erections,  etc.)  exposed  to  wind . . . 

A, 

Distance  between  centre  of  lateral  area  of  ships  profile  exposed  to  wind  and 

corresponding  waterline  . . . 

Estimated  rolling  period  (P  -  S  -  P)  (in  seconds)  (0) . . . . . 

Tr . 

Rated  amplitude  of  roll  f maximum) . . . .  .  . . 

ft. 

Ancle  of  heel  for  immersion  of  uooermost  continuous  deck .  _  .  ' 

Righting  levers  (GZ)  based  upon  centre  of  gravity  (G)  corrected  for  any  free 

surfaces,  for  the  following  angles  of  heel :  * 

0*  . . . . . 

10*  .  _ _  ..  . . . 

20°  — . . .  .. 

30°  . .  .  . -  .......  . . 

40° 

50°  .. 

(0°  . . . . 

70°  ..  _  .. 

(to* 

80°  . . 

GZm  - 

Angle  of  vanishing  stability  . . . . . . . . — . .  . 

. 

. e» 

. . . 

Lightship  Displacement  A0=  Centre  of  gravity  above  moulded  base  line  KG„= 


I.  Casualty  records  to  be  completed  for  all  sea-going  passenger  ships,  sea- 
going  cargo  ships  of  25  m.  in  length  and  over,  and  sea-going  ftr.hmg 
vessel*  of  15  m.  in  length  jnd  over,  in  respect  of  both  losses  of  ships  and 
cases  in  which  dangerous  heeling  occurred  due  to  unsatisfactory  intact 
si.d'ilii) ,  including  those  cases  where  loss  or  heeling  of  the  ship  was  due 
to  shifting  of  cargo. 

2  l»ep«h  If  shoulJ  be  measured  to  the  hulkhejJ  deck  in  passenger  ships 
and  to  the  treeho  ird  desk  in  non  passenger  ships  (or  to  uppermost 
completed  deck,  it  bulkhead  or  freeboard  deck  is  not  specified). 


3.  The  metric  system  should  be  used  for  til  measurements. 

4.  Data  marked  with  an  asterisk  (*)  are  the  most  important. 

5.  The  provision  of  data  marked  (•)  is  optional. 

6.  It  is  desirable  to  attach  a  sketch  of  statical  stability  curves,  drawn  for 
both  the  uhove  loading  conditions,  using  the  following  scales: 

(i)  20  mm.  for  every  I0‘  angle  of  inclination. 

(11)  10  mm.  (or  20  mm.)  for  every  0  1  metre  of  righting  lever. 
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Ships  not  propelled  by  mechanical  means, 

Wooden  ships  of  primitive  build, 

Pleasure  yachts  not  engaged  in  trade, 

Fishing  vessels,  and 

Ships  solely  navigating  in  the  Great  Lakes  of  North  America. 

IMCO  has  never  computerized  the  data  from  these  reports.  All  of  the  data  are  available  in 
two  forms: 

•  The  original  data  cards.  The  Office  of  Merchant  Marine  Safety  of  the  U.S.  Coast 
Guard  has  possession  of  these  forms. 

•  Summary  Reports.  In  1965  an  IMCO  subcommittee  published  an  analysis  and 
summary  of  the  Damage  Cards  based  on  the  1962  through  1965  data. 

Although  the  data  files  for  1962  through  1965  contain  the  most  complete  casualty 
information  that  IMCO  has,  the  data  for  that  period  does  not  represent  all  major  ship 
accidents.  This  incompleteness  can  be  expected  because  the  reporting  is  voluntary.  Many 
member  countries  consider  information  about  damage  to  their  own  ships  as  proprietary,  and 
either  do  not  file  reports  or  file  them  without  identifying  the  ship.  Both  the  Casualty 
Records  and  the  Damage  Cards  mark  certain  types  of  information  "(o)M  meaning  optional. 
Listed  as  optional  is  the  name  of  vessel  and  the  date  and  place  of  the  casualty. 

Now  that  attempts  are  being  made  to  revive  these  IMCO  Damage  Cards,  Regulation  21 
of  the  International  Convention  for  Safety  of  Life  at  Sea  was  drafted  to  encourage  member 
countries  to  report  casualties.  The  regulation  states: 

a)  Each  administration  undertakes  to  conduct  an  investigation  of  any  casualty 
occurring  to  any  of  its  ships  subject  to  the  provisions  of  the  present 
convention  when  it  judges  that  such  an  investigation  may  assist  in 
determining  what  changes  in  the  present  Regulations  might  be  desirable. 

b)  Each  contracting  Government  undertakes  to  supply  the  Organization  with 
pertinent  information  concerning  the  findings  of  such  investigations.  No 
reports  or  recommendations  of  the  Organization  based  on  such  information 


Working  Group  on  Watertight  Subdivision  and  Damage  Stability  of  Passenger  and 
Cargo  Ships,  IMCO,  "Analysis  of  Damage  Cards,"  (London:  1965). 


shall  disclose  the  identity  or  nationality  of  the  ship  concerned  or  in  any 
manner  fix  or  imply  responsibility  upon  any  ship  or  person. 


While  this  regulation  encourages  member  countries  to  report  casualties,  the  regulation 
does  not  change  the  reporting  from  a  voluntary  to  a  mandatory  basis.  Further,  whether  or 
not  a  report  will  "assist  in  determining  what  changes  in  the  present  Regulation  might  be 
desirable"  is  open  to  question.  Therefore,  while  the  Damage  Cards  may  be  revived,  there  is 
little  indication  that  the  reporting  will  be  any  more  complete  than  it  has  been  in  the  past. 
During  1977,  only  28  casualty  reports  were  received  by  the  Maritime  Safety  Committee. 

An  additional  problem  with  the  IMCO  data  is  that  it  would  be  extremely  difficult  to 
compare  casualties  in  this  file  with  other  data  systems.  The  major  problem  in  attempting 
such  a  comparison  is  identifying  a  Damage  Card  or  Casualty  Record  with  a  specific  incident. 
This  is  again  related  to  the  fact  that  a  casualty  report  does  not  require  the  ship  name  or  the 
date  and  location  of  the  casualty. 

Because  of  the  difficulties  in  these  data,  the  IMCO  files  do  not  appear  to  be  a  primary 
source  of  ship  incident  information. 

B.  LIBERIAN  BUREAU  OF  MARITIME  AFFAIRS 

The  Republic  of  Liberia  requires  the  Master  of  any  Liberian  vessel  involved  in  certain 

casualties  to  file  a  report  on  the  casualty  to  the  Commissioner  of  Maritime  Affairs. 

2 

Whenever  the  Commissioner  determines  the  casualty  "to  be  of  a  major  character"  he  calls 
for  a  formal  investigation  of  the  incident.  These  reports  of  formal  investigations,  which  may 
be  released  for  publication,  contain  the  only  vessel  casualty  information  available  to  the 
public  from  the  Republic  of  Liberia. 

A  casualty  report  is  required  from  the  Master  of  a  vessel  whenever  the  casualty 
results  in  the  following: 

(a)  Actual  physical  damage  to  property  in  excess  of  $50,000, 

(b)  Material  damage  affecting  the  seaworthiness  or  efficiency  of  a  vessel, 

(c)  Stranding  or  grounding, 

'  IMCO,  International  Convention  for  the  Safety  of  Life  at  Sea,  1974  (London:  1974), 
ilation  21,  p.  16. 

r  Republic  of  Liberia,  "Liberian  Maritime  Regulations"  (RLM-108),  Chapter  IX 
■  r.ve  July  1  1,  1969),  p.  21. 


(d)  Loss  of  life,  or 

(e)  Injury  ^causing  any  persons  to  remain  incapacitated  for  a  period  in  excess  of  72 
hours. 

Included  in  each  casualty  report  is  the  name,  official  number,  and  type  of  vessel;  name  and 

address  of  owner;  time,  date,  location,  and  nature  of  casualty;  name  of  other  involved 

vessels;  persons  dead  or  injured;  and  type  and  amount  of  property  damage. 

Once  the  Commissioner  of  Maritime  Affairs  receives  the  ship  master's  report,  the 

Commissioner,  Deputy  Commissioner,  or  persons  appointed  by  the  Commissioner  determine 

whether  to  conduct  a  formal  investigation.  This  decision  is  based  on  either  an  evaluation  of 

the  master's  report  or  by  conducting  a  preliminary  investigation.  During  a  preliminary 

investigation,  the  investigating  officer  "may  collect  evidence,  interview  witnesses,  examine 

relevant  papers,  documents  and  records,  board  and  examine  vessels  or  equipment,  and  visit 

2 

the  scene  of  the  casualty  or  offense," 

If  a  formal  investigation  is  conducted,  a  Marine  Board  of  Investigation,  made  up  of 
three  or  more  persons  appointed  by  the  Commissioner,  convenes  a  hearing.  The  Board  sends 
the  investigative  file,  the  findings  of  the  hearing,  and  any  recommendations  for  action 
against  involved  parties  to  the  Commissioner  or  Deputy  Commissioner  if  the  Board  was 
appointed  by  him.  In  this  latter  case,  the  Deputy  Commissioner  includes  his  recommenda¬ 
tions  and  forwards  the  report  to  the  Commissioner,  who  makes  the  final  decision  on  any 
penalty  action  taken. 

The  actual  percentage  of  Liberian  vessel  casualties  which  are  reported  is  not  known. 
However,  Liberian  law  does  not  require  reports  on  casualties  with  damage  less  than  $*>0,000 
unless  the  vessel  cannot  continue  its  voyage.  This  can  be  compared  to  the  more  stringent 
United  States  requirements  that  all  damage  greater  than  $1,500  be  reported.  In  addition, 
only  casualty  reports  which  result  in  formal  investigations  are  made  available  to  the  public. 
The  Liberian  Bureau  of  Maritime  Affairs  indicates  that  "very  few  preliminary  investigations 
result  in  a  formal  investigation."  Figure  32  shows  a  list  of  available  reports.  While  it  is  not 
known  what  percentage  of  casualties  result  in  formal  investigations,  the  list  of  7  casualties 
for  1969-1972  found  in  figure  32  can  be  compared  to  the  172  polluting  casualties  reported  in 


The  Republic  of  Liberia,  "Liberian  Maritime  Regulations"  (RLM-108),  Chapter  IX 
(effective  July  11,  1969),  p.  20. 

2  Ibid.,  p.  21. 
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Figure  32.  Available  Liberian  Marine  Board  Reports. 

RKPUBUCOF  LERKKIA 

MIMSTKV  OS  l'l\/\!S(;K 
Iliircnu  of  Maritime  Affairs 


MARINE  BOARD  OR  PRELIMINARY  INVESTIGATION  REPORTS 


YEAR 

SHIP 

CASUALTY 

1968 

TORREY  CANYON 

Stranded/Lost 

1968 

OCEAN  EAGLE 

Stranded/Scuttled 

1970 

PACOCEAN 

Structural  Failure/Sank 

1970 

PACIFIC  GLORY/ALLEGRO 

Collision/ Explosion 

1972 

SAN  NICOLAS 

Sank 

1972 

TEXANITA/ OSWEGO  GUARDIAN 

Collision 

1972 

ORIENTAL  WARRIOR 

Fire/Stern  sank.  Bow  sc 

1972 

GAYO 

Explosion/Sank 

1972 

TIEN  C1IEE/R0YST0N  GRANGE 

Collision/Fire 

1973 

PACROVER 

Sank 

1973 

ORIENTAL  MONARCH 

Sank 

1974 

YAGA 

Sank 

1974 

SEAGULL 

Sank 

1976 

ARGO  MERCHANT 

Grounded/Lost 

The  following  reports  are  in  the  final  process  of  review  prior  to  a  Decision 
by  Commissioner  of  Maritime  Affairs: 


YEAR 

SHIP 

CASUALTY 

1974 

ORIENTAL  PIONEER 

Grounded/Total  Loss 

1975 

BERGE  ISTRA 

Explosion/Sank 

1976 

OLYMPIC  BRAVERY 

Grounded/Lost 

1973 

ELWOOD  MEAD 

Stranding/ Salved 

1973 

GOLAR  PATRICIA 

Explosion/Sank 

1973 

DONA  MARIKA 

Stranding/Salved 

]  975 

GRAND  JUSTICE/ EUGENE  H 

Collision/Lost 

1975 

KINABALU  SATU 

Sank 

1977 

JOY 

Explosion/Fire/Sank 

United  States  Coast  Guard  Marine  Board  reports  are  available  for  the  following: 


YEAR 

SHIP 

CASUALTY 

1975 

CORINTIIOS/EDGAR  M  QUEENY 

Coll ision/Firc/Scut tied 

1976 

SANS I ENA 

Explos ion/Scut  t led 
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the  Tanker  Casualty  File  for  Liberia  during  that  same  period.*  While  all  172  polluting 
incidents  may  not  satisfy  the  Liberian  reporting  criterion  of  $50,000  damage  or  more,  this 
figure  indicates  that  the  Liberian  Bureau  of  Maritime  Affairs  does  not  provide  a  complete 
picture  of  that  nation's  vessel  casualties.  However,  the  formal  investigation  reports  may  be 
valuable  in  determining  the  chain  of  events  which  led  to  a  vessel  casualty.  Again,  too  few 
reports  are  available  to  provide  a  statistically  valid  basis  for  predicting  vessel  casualties. 

C.  LIVERPOOL  UNDERWRITERS  ASSOCIATION 

2 

Once  a  month  the  Liverpool  Underwriters  Association  publishes  "Casualty  Returns." 
The  association  publishes  this  list  of  casualties  as  a  service  to  its  members  and  also  as  a 
collection  of  information  for  its  own  files.  A  casualty  is  reported  in  the  "Casualty  Returns" 
if  a  vessel  greater  than  500  gross  tons  is  involved  in  a  casualty  resulting  in  total  vessel  loss 
or  loss  of  life.  Figure  33  shows  a  page  from  "Casualty  Return?,."  As  can  be  seen,  the 
information  provided  includes  vessel  identification,  names  of  owners  or  operators,  and 
particulars  about  the  voyage,  cargo,  and  casualty. 

It  is  not  known  how  the  Liverpool  Underwriters  Association  collects  its  data. 
Consequently,  it  is  unclear  if  "Casualty  Returns"  provide  a  complete  listing  of  vessel  total 
losses.  Another  problem  with  this  data  source  on  casualties  is  the  fact  that  little 
information  is  provided  about  the  casualties.  In  some  cases,  the  location  of  the  casualty  is 
not  provided  or  the  date  of  the  casualty  is  not  shown.  In  addition,  the  cause  of  the  casualty 
and  the  surrounding  environmental  conditions  are  rarely  provided.  As  a  result,  only  general 
information  about  casualties  can  be  obtained.  Because  the  information  provided  in  the 
Casualty  Returns  is  incomplete,  it  cannot  be  considered  a  primary  source  of  data  on  vessel 
casualties. 

D.  TANKER  ADVISORY  CENTER 

The  Tanker  Advisory  Center  in  New  York  compiles  information  about  tanker  casualties 
which  occur  around  the  world.  The  data  contain  information  on  tankers  greater  than  6,000 
deadweight  tons.  As  of  January,  1978,  the  file  had  histories  of  approximately  5,000  tankers. 


Information  and  Analysis  Branch,  U.S.  Coast  Guard,  "Coding  Instruction  for 
Commercial  Vessel  Casualties,"  (Washington,  D.C.:  1976),  pp.  33  and  36. 

2 

Liverpool  Underwriters  Association,  "Casualty  Returns,"  published  monthly  (Liver¬ 
pool,  England). 
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Figure  33.  Excerpt  from  Liverpool  Underwriters  Association  Casualty  Returns. 


The  Center,  headed  by  Arthur  MacKenzie,  was  established  to  provide  specific  vessel 
casualty  histories  for  shippers,  insurance  companies,  or  anyone  involved  with  tankers. 

The  Tanker  Advisory  Center  began  collecting  data  in  early  1971,  and  by  February, 
1974,  has  compiled  historical  data  back  to  January  1,  1964.  This  data  system  contains  two 
types  of  information:  (1)  vessel  characteristics,  and  (2)  casualty  data.  The  vessel  character¬ 
istics,  i.e.,  deadweight  tons,  year  built,  flag,  owners,  etc.,  were  taken  from  The  Tanker 

Register*  (see  The  Tanker  Register,  section  IX.H  of  this  report).  All  of  the  casualty  data 

2 

have  been  taken  from  Lloyd's  List  and  are  updated  daily.  No  other  data  sources  are  used  to 
expand  or  verify  Lloyd's  information  on  the  casualties.  Lloyd's  reports  generally  contain  such 
information  as  vessel  type,  location  of  casualty,  effect  of  casualty,  type  of  casualty,  amount 
of  pollution  and  cost  of  repairs.  This  information  is  recorded  at  the  Center.  From  The 
Tanker  Register,  such  information  as  type  of  vessel,  flag,  deadweight  tons,  owner,  builder, 
year  built,  size,  name,  and  any  name  changes  are  obtained  and  added  to  the  vessel  file. 

At  the  Tanker  Advisory  Center,  each  printed  report  of  a  casualty  from  Lloyd's  List  is 
put  in  the  files.  The  accidents  are  recorded  under  vessel  name  and  under  type  of  casualty. 
Mr.  MacKenzie,  or  one  of  his  associates  at  the  Center,  makes  a  decision,  based  on  Lloyd's 
description  of  the  casualty,  what  type  of  casualty  took  place,  and  the  effect  of  that 
casualty.  Tables  3  and  4  list  the  possible  types  and  effects  of  casualties.  If  the  involved 
vessel  does  not  have  a  previous  record  at  the  Center,  information  concerning  the  ship  is 
found  in  The  Tanker  Register  and  recorded  in  the  files  at  that  time. 

Once  the  information  is  compiled  at  the  Center,  it  is  sent  to  Marine  Management 
Systems  in  Stamford,  Connecticut.  There  the  data  are  computerized.  The  data  can  be 
accessed  through  interaction  with  the  GE  Timesharing  Network.  To  obtain  data  from  this 
system,  the  user  specifies  the  parameters  by  which  he/she  would  like  the  data  searched. 
Data  can  be  extracted  by  vessel  name,  in  which  the  vessel  specifications  and  a  description 
of  the  casualties  in  which  the  vessel  is  known  to  be  involved  are  printed  (see  figure  34).  Data 
may  also  be  extracted  bv  type  of  casualty,  flag,  effect  of  casualty,  etc.  Figure  35  shows  a 
printout  of  the  U.S.  flag  vessels  involved  in  casualties  resulting  in  loss  of  life. 

As  mentioned  in  the  section  on  the  Tanker  Casualty  File,  the  incidents  not  included  in 
Lloyd's  List  are  those  which  do  not  become  known  to  Lloyd's  agents  either  through 


H.  Clarkson  and  Company  of  London,  The  Tanker  Register,  published  annually 
(London,  England,  I960-). 

^  Lloyd's  of  London,  "Lloyd's  Weekly  Casualty  Reports,"  (London,  England). 
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Table  3 

Code  for  Tanker  Casualties 
Casualty  Type 


11 

Weather  damage  at  sea 

53 

12 

Weather  damage  in  port  underway 

54 

13 

Weather  damage  in  port  moored 

55 

21 

Stranding  in  coastal  waters 

56 

22 

Stranding  in  port 

23 

Stranding  in  river 

61 

24 

Stranding  in  unreported  area 

31 

Collision  at  sea 

71 

32 

Collision  in  coastal  waters 

72 

33 

Collision  in  port 

73 

34 

Collision  in  river 

74 

35 

Collision  in  unreported  area 

75 

76 

41 

Contact  damage 

77 

42 

Hit  bottom,  grounded 

78 

43 

Hit  dock,  buoy,  or  structure 

44 

Hit  vessel  moored  to  dock 

80 

45 

Hit  vessel  at  anchor 

81 

46 

Struck  submerged  object 

82 

47 

Hit  by  vessel  while  anchored 

83 

48 

Hit  by  vessel  while  moored 

84 

49 

Hit  by  assisting  tug 

85 

51 

Fire  and/or  explosion,  cargo  tanks 

90 

52 

Fire  and/or  explosion,  pumproom 

91 

92 

Fire  and/or  explosion,  engine  room 
Fire  and/or  explosion,  main  engine 
Fire  and/or  explosion,  boilers 
Fire  and/or  explosion,  other  area 


Damage  to  machinery,  propeller,  rudder,  etc. 

Lost  anchor  and/or  chain 
Alleged  crew  negligence 
Ice  damage 
Flooded  engine  room 
Blacked  out 

Lube  oil  system  contaminated 
Engine  trouble 
Pumproom  flooded 

Steering  gear  trouble 
Oil  spill 

Damage  from  war  or  hostilities 
Other  casualty 
Broke  down  at  sea 
Stopped  at  sea  for  repair 

Scrapped 
Sold  for  scrap 
Converted 


,  i 


31 


Table  4 


Code  for  Tanker  Casualties 
Casualty  Effect 

Diverted  for  repairs 
Returned  to  port  for  repairs 
Remained  in  port  for  repairs 
Not  assigned  yet 
Towed  into  port 

Towed  part  way  then  under  own  power 

Tow  requested  but  underway  before  tug  arrived 

Tug  accompanied  vessel  to  port 

Speed  reduced  because  of  damage 

Lightered  cargo 

////////  Tons  of  damaged  steel 

////  Person(s)  dead  or  missing 

////  Person(s)  severely  injured 

Lost  ////////  tons  of  oil  to  the  environment 

Lost  an  unknown  quantity  of  oil  to  environment 

Total  loss 

Constructive  total  loss 
Compromised  total  loss 
Vessel  abandoned  by  crew 

Dock,  buoy,  or  structure  reported  damaged 
Dock,  buoy,  or  structure  heavily  damaged 
Reserved 

Other  vessel  heavily  damaged 
Other  vessel  reported  damaged 


Figure  34.  Printout  of  Vessel  Casualty  History,  Tanker  Advisory  Center. 


H4EL  C. LENDS  DWT: £49979  LIQ.  BULK  TANKER  FLAG:  6RE  CLASS:  AB 

STEAM  TIJRB  OWN:  SUNRISE  SHIPPING  CD.  -  S.  <1954 ISO- 
DEL  DATE:  0171  SHIP  ND:  £71 00095  BLDP  NO:  £5030 


£  HIT  BY  VESSEL  :  HIT  AT  ST. CROIX  4£=  BULWARKS? 1 SHELL  AND  1  DECK  PLA 
WHILE  ANCHORED  TE  DAMAGED 

EFFECT: 

10  TONS  DF  DAMAGED  STEEL 

S  WEATHER  DAMAGE  :  BREAKWATER  BUCKLED? MAIN  CONDENSER? MAIN  BOILER  DAM 
AT  SEA  AGED. 15  TANK  CRACKS 

3  .ALLEGED  CREW  :  MAIN  BOILER  6  ECONOMISER  ELEMENTS  CHOKED  IRON  OXI 

NEGL I GENCE  DE  *  CRACK  ED ?  LEAK I NG 

4  ENGINE  TROUBLE  :  REMAINED  JEBEL  DHANNA  4  DAYS? ENGINE  FAILURE.  ND  D 

ETAILS  GIVEN 
EFFECT: 

REMAINED  IN  PORT  FOR  REPAIRS 

4  WEATHER'  DAMAGE  :  C  AFT  BULKHEAD  FRACTURED  GUARDRAILS* PIPES? GUAR 

AT  SEA  D  PLATES  DAMAGED 

4  OIL  SPILL  :  LOST  OIL  OVERBDARD  WHILE  DISCHARGING  LE  HAVRE 

EFFECT: 

5  TONS  DF  OIL  LOST  TO  THE  ENVIRONMENT 

5  STRANDING  IN  :  STRANDED  ST. CROIX* LOADED? BOTTOM  PLATING  WAY  «1  TA 
,*  OA.STAL  waters  NK  EXTENSIVELY  DAMAGED  &  TWO  TANKS  RUPTURED?  HEAVY 

OIL  LEAKAGE  TD  SEA* REFLOATED? LIGHTERED  35  MILES 
OFF  ST. CROIX 
EFFECT: 

500  TONS  OF  OIL  LOST  TO  THE  ENVIRONMENT 
370  TONS  OF  DAMAGED  STEEL 
L I GHTERED  CARGO 

5  ALLEGED  CREW  :  MAIN  HP  TURBINE  &  CONDENSER  DAMAGED  B'<  CREW  NEGL 
NEGLIGENCE  I GENCE  ROTOR  REQUIRES  REBALANCING  AND  7*600  CDNDE 

NSER  TUBES  TO  BE  RENEWED 

C  DAMAGE  TO  MACH.*:  DELAYED  C.TOWN  4  DAYS* IN  BALLAST* STERN  TUBE  WHITE 
PROP*  RUDDER*  ETC .  METAL  CRACKED*  LEAKING 

EFFECT: 

REMAINED  IN  PORT  FOR  REPAIRS 

7  alleged  crew  :  damage  to  air  heater  for  main  boiler  due  crew  neg 

NEGLIGENCE  LI GENCE 

-  ^ : T  DOCK-  BUOY  :  HIT  SPM  AT  DAS  ISLAND  WHILE  MOORING? BOTH  DAMAGED? 
jR  ITPIJCTURE  REMAINED  AT  DAI  ISLAND  FOR  19  DAYS?  SOFT  NOSE  STEM 

fc  SIDE  SHELL  PLATES  HEAVILY  SET  IN  AND  HOLED  IN 
SEPARATE  LOCATIONS 
EFFECT: 

DOCK?  BUOY  OR  STRUCTURE  REPORTED  DAMAGED 
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Figure  35.  Printout  of  U.S.  Vessel  Casualties,  Tanker  Advisory  Center. 
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newspaper  articles,  the  local  maritime  bureau,  or  through  claims  for  damaged  cargo.  Lloyd's 
has  agents  in  over  1,900  ports  around  the  world.  The  U.S.  Coast  Guard  has  indicated  that, 
other  than  the  Far  East,  they  believe  Lloyd’s  data  to  be  very  complete.  In  an  effort  to 
estimate  how  complete  the  data  are,  Mr.  MacKenzie  has  received,  from  the  Information  and 
Analysis  Branch  of  the  U.S.  Coast  Guard,  microfilm  of  the  casualties  in  the  Vessel  Casualty 
Reporting  System  for  fiscal  year  1976  to  compare  to  the  Center's  tanker  casualty  data.  Mr. 
MacKenzie  had  indicated  the  work  has  just  begun,  but  in  this  initial  effort  he  has  found  close 
to  100  percent  of  the  casualties  in  the  VCRS  data  are  also  in  the  Tanker  Advisory  data.  Mr. 
MacKenzie  believes  that  if  his  data  are  incomplete  he  is  probably  missing  minor  casualties. 
An  analysis  of  the  American  casualties  in  both  the  Tanker  Casualty  File  and  the  Vessel 
Casualty  Reporting  System  can  be  found  in  section  VII-G  of  this  report. 

One  problem  in  obtaining  data  through  the  timesharing  network  is  that  information  on 
ships  which  are  scrapped  or  are  total  losses  is  not  computerized.  If  information  about  a 
particular  vessel  is  needed,  this  may  not  present  problems  because  users  usually  want 
information  about  vessels  in  service.  However,  if  statistics  about  casualties  in  specific 
locations  or  a  ship  owner's  fleet  history  is  desired,  the  data  will  be  incomplete.  This  missing 
information  is  available  in  hard  copy  at  the  Tanker  Advisory  Center  but  is  not  easily 
obtained  because  casualties  are  filed  only  by  vessel  name  or  primary  type  of  casualty  ("total 
loss"  is  a  result,  not  a  type  of  casualty). 

The  other  possible  problems  are  common  to  all  data  systems:  inaccurately  or 
incompletely  recorded  data.  Data  may  be  inaccurately  recorded  at  Lloyd's,  incorrectly 
transferred  from  Lloyd's  to  the  Center's  records,  or  inaccurately  entered  into  the  computer. 
Also,  a  tanker  casualty  may  be  missed,  as  the  Center  does  not  have  a  standardized 
procedure  for  detecting  errors. 

A  review  of  the  Tanker  Advisory  Center's  data  system  indicates  that  two  means  of 
upgrading  the  file  would  be  to  (1)  include  total  losses  in  the  Marine  Management  System,  and 
(2)  institute  a  systematic  procedure  for  detecting  and  correcting  errors  in  the  file.  Including 
total  losses  in  the  computer  system  would  make  that  file  more  complete.  Instituting  an 
editing  procedure  would  improve  the  accuracy  of  the  data  at  both  the  Tanker  Advisory 
Center  and  at  Marine  Management  Systems. 

While  the  Tanker  Advisory  Center  contains  information  which  other  data  systems  also 
have,  its  primary  usefulness  is  that  it  provides  an  easily  accessible  data  base  through  which 
those  associated  with  the  shipping  industry  and  the  general  public  may  obtain  vessel  casualty 
histories. 
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E.  TANKER  CASUALTY  FILE 

The  Tanker  Casualty  File  is  a  computerized  data  base  containing  information  about 
international  casualties  involving  tankships.  This  system  was  designed  by  the  Office  of 
Merchant  Marine  Safety  of  the  U.S.  Coast  Guard  as  an  aid  to  the  evaluation  of  the  safety  of 
marine  transportation  of  oil.  The  data  include  information  about  casualties  to: 

•  Tankships  carrying  oil,  including  petroleum  in  any  form; 

•  Combination  carriers,  i.e.,  ore/oil  and  bulk/oil,  if  the  v  -  1  was  in  tanker 
service;  and 

•  Oil/chemical  carriers  even  if  the  cargo  was  not  petroleum. 

The  data  do  not  include  information  regarding: 

•  Incidents  of  hostile  action; 

•  Shipyard  accidents; 

•  Breakdowns  not  requiring  assistance  to  port; 

•  Loading  and  discharge  mishaps;  and 

•  Incidents  involving  tankships  carrying  grain,  wind,  molasses,  sludge,  fish  oil  or 
vegetable  oil. 

Note:  Fires,  explosions,  sinkings,  and  capsizings  occurring  while  a  ship  is  at  pier 
are  included. 

At  present,  the  computerized  data  file  contains  casualty  information  for  the  years 
1969-1973.  The  data  for  1974-1976  have  been  collected  and  keypunched  by  a  private 
consulting  firm.  The  Office  of  Merchant  Marine  Safety  is  presently  editing  these  data. 

Figure  36  diagrams  the  process  by  which  a  casualty  becomes  a  part  of  the  Tanker 
Casualty  File.  The  primary  sources  of  data  are  Lloyd's  Weekly  Casualty  Report*  and  Lloyd's 
Register  Quarterly.  A  casualty  is  reported  if  it  becomes  known  to  one  of  Lloyd's  agents. 
Lloyd's  has  agents  stationed  in  over  1,900  ports  in  over  180  countries.  These  agents  are  often 
members  of  the  shipping  or  business  community  or  work  as  insurance  agents  for  Lloyd's. 
Because  Lloyd's  insures  ship  cargo,  an  agent  usually  becomes  aware  of  ship  casualties  when 

•  Lloyd's  of  London,  "Lloyd's  Weekly  Casualty  Reports,"  (London,  England). 

2 

Lloyd's  of  London,  "Lloyd's  Register  Quarterly,"  (London,  England). 
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Casualty  Report 
Sent  To  Lloyd  '  s 


Report  Published 
In  Lloyd's  List 
And  Lloyd's 
Weekly 


Data  Collected; 
Supplemented  & 
Verified  By 
Other  Sources , 
i.e.,  PIRS, 

VCRS ,  Newspapers 


an  owner  files  a  claim  for  cargo  damage.  In  addition,  agents  can  learn  of  vessel  casualties 
through  newspaper  reports  and  contact  with  local  maritime  authorities.  Daily  reports  of 
casualties  and  vessel  movements  are  sent  by  cable  to  Lloyd's  Intelligence  Department  in 
London,  where  vessel  casualty  and  ship  movement  data  are  collected  for  Lloyd's  List. 

The  Office  of  Merchant  Marine  Safety  supplements  the  information  in  Lloyd's  reports 
with  data  from  Coast  Guard  accident  and  pollution  files,  published  accounts  of  the  accident, 
the  American  Bureau  of  Shipping,  and  Lloyd's  Register  of  Shipping.  After  the  relevant  data 
have  been  collected,  they  are  keypunched  onto  computer  cards.  Each  data  card  contains  the 
name,  call  sign,  flag,  weight  and  age  of  the  involved  vessel;  date,  location,  and  type  of 
casualty,  and  amount  of  pollution  and  damage. 

Figure  37  shows  a  coding  sheet  for  the  tanker  casualty  file.  This  sheet  provides  space 
for  repair  cost  (columns  59-63),  vessel  maneuverability  factor  (column  38),  and  whether  the 
dollar  damage  off  the  vessel  exceeds  that  onboard  (column  66).  These  three  factors  were 
added  in  1971-1972.  However,  these  factors  are  often  unknown  because  of  unreliable  or 
nonexistent  data. 

In  order  to  understand  the  coded  data,  certain  definitions  must  be  known.  The  data 
allow  for  nine  possible  types  of  casualties:  breakdown,  capsizing  or  flooding,  collision, 
explosion,  fire,  grounding,  ramming,  structural  failure,  and  heavy  weather  damage.  Further 
explanation  is  required  of  five  of  these  nine  types  of  casualties. 

•  A  breakdown  is  defined  as  a  casualty  if  the  vessel  required  outside  assistance  to 
get  safely  into  port. 

•  A  collision  is  defined  as  one  vessel  striking  another  vessel. 

•  A  ramming  involves  a  vessel  hitting  a  fixed  or  submerged  object  other  than  the 
bottom. 

•  Groundings  include  incidents  in  which  the  vessel  went  aground  and  required 
assistance. 

•  Structural  failures  include  heavy  weather  damage. 

An  important  part  of  this  data  base  is  the  specification  of  the  amount  of  oil  outflow 
from  each  casualty.  Three  different  methods  are  used  to  record  the  amount  spilled.  When 
the  amount  spilled  is  recorded  in  the  casualty  report,  that  amount  is  accepted  as  true.  When 
"minimal  outflow"  is  reported,  the  data  base  indicates  one  long  ton  spilled.  When  the  amount 
of  outflow  is  not  reported,  but  damage  and  cargo  condition  are,  outflow  is  estimated  based 
on  the  damage  and  cargo  condition.  Outflow  is  estimated  to  be  equal  to  the  vessel's 
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deadweight  if  the  vessel  sinks  when  it  is  loaded.  When  a  tanker  in  ballast  sinks,  outflow 
equals  the  vessel  bunker  capacity. 

In  other  cases,  amounts  were  based  on  damage  location  and  extent,  loading 
condition,  tanks  reported  open  to  sea,  and  other  information  available.  One 
serious  problem  is  that  of  estimating  what  portion  of  a  tankship's  cargo  burns  if  a 
fire  follows  a  collision  or  grounding.  This  appears  to  be  a  highly  variable  factor 
and  each  case  was  estimated  on  basis  of  best  information  available. 

The  third  case  occurs  when  neither  oil  outflow  nor  extent  of  damage  is  reported, 
although  it  is  known  that  pollution  did  occur.  To  handle  these  situations,  incidents  are 
divided  according  to  type  of  casualty.  Outflow  is  estimated  to  be  the  average  outflow  of 
those  tankers  involved  in  that  type  of  casualty  having  outflow  less  than  or  equal  to  500  tons. 

It  is  difficult  to  determine  how  complete  the  tanker  casualty  file  is,  i.e.,  what 
percentage  of  worldwide  tanker  casualties  are  recorded  in  the  file.  As  stated  above,  a 
casualty  becomes  part  of  the  data  base  if  it  becomes  known  to  a  Lloyd’s  agent.  An  agent 
would  not  learn  of  a  casualty  if  it  occurred  in  a  port  where  no  agent  was  stationed  and  if 
there  was  no  damage  to  any  cargo  insured  by  Lloyd's,  or  if  the  incident  was  not  reported  in 
the  news  media  at  a  location  where  an  agent  was  stationed.  It  is  also  possible  for  the 
individual  or  agency  collecting  tanker  data  for  the  Coast  Guard  to  overlook  a  casualty  which 
is  published  in  Lloyd's  Weekly.  The  probability  of  this  occurring  is  diminished  by  the  fact 
that  each  Lloyd's  paper  is  checked  by  more  than  one  person.  Although  it  is  possible  for  a 
casualty  to  be  missed,  the  Office  of  Merchant  Marine  Safety  contends  that  the  data  are 
"fairly"  complete  except  for  data  from  the  Far  East. 

Errors  can  occur  in  the  reported  casualties  in  two  ways.  First,  data  may  be 
inaccurately  reported  or  estimated,  and,  secondly,  data  may  be  accurately  reported  but 
inaccurately  recorded.  An  attempt  is  made  in  the  Office  of  Merchant  Marine  Safety  to 
verify  Lloyd's  data  by  comparing  them  to  Coast  Guard  data  or  to  published  reports  of  the 
incident,  i.e.,  newspaper  accounts.  While  these  other  sources  may  also  have  erroneous 
information,  the  probability  of  error  becomes  smaller.  In  both  the  filing  and  collecting  of 
information  about  casualties,  it  is  always  possible  for  errors  to  occur  through  oversight  or 
poor  judgment.  Some  casualties  are  investigated  by  government  agencies  or  insurance 
agents,  but  the  official  investigative  report  may  not  be  available  to  the  Coast  Guard  unless 
the  vessel  involved  had  a  U.S.  flag  or  the  casualty  occurred  in  U.S.  waters. 

*  James  C.  Card,  et  al.,  "Tankship  Accidents  and  Resulting  Oil  Outflows,  1969-73," 
Report  presented  at  the  Proceedings  of  the  1975  Conference  on  Prevention  and  Control  of 
Oil  Pollution  (San  Francisco,  California:  1975),  p.  207. 


If  Lloyd's  is  the  only  data  source  for  a  specific  casualty,  the  possibility  of  error 
becomes  greater;  first,  because  the  data  are  not  verified,  and,  secondly,  because  all  the 
information  required  for  the  Tanker  Casualty  File  is  not  reported  in  Lloyd's  Weekly.  This 
often  forces  the  data  collecting  agency  to  make  certain  judgments  about  the  incident. 
Consequently,  particular  caution  should  be  exercised  when  using  the  vessel  and  cargo 
damage  data.  No  matter  who  estimates  this  damage,  it  must  be  remembered  that  the 
resulting  figures  are  only  estimates. 

The  Office  of  Merchant  Marine  Safety  has  adopted  a  policy  for  dealing  with  missing 
information  about  cost  of  repairs  and  amount  of  pollution.  If  costs  of  repairs  are  not 
reported,  the  Coast  Guard  makes  no  attempt  to  estimate  them.  In  cases  where  the  amount 
of  pollution  is  not  reported,  the  estimates  are  always  made  at  the  Office  of  Merchant 
Marine  Safety  in  order  to  maintain  a  degree  of  consistency  above  and  beyond  the  general 
estimating  rules  discussed  earlier. 

Data  pertaining  to  either  the  casualties  or  the  particulars  of  the  vessels  involved  in 
the  casualties  may  be  accurately  recorded  in  Lloyd's  Weekly  or  in  Lloyd's  Register  but 
inaccurately  recorded  for  coding  into  the  Tanker  Casualty  File.  The  Office  of  Merchant 
Marine  Safety  has  indicated  that  a  number  of  the  original  reports  are  reread  and  data  are 
verified,  particularly  for  more  serious  casualties,  in  order  to  eliminate  these  errors. 

An  error  of  interpretation  may  also  occur  in  the  category  of  specific  location  of 
casualty  (pier,  harbor,  etc.).  In  some  cases  it  is  difficult  and,  in  other  cases,  it  is  impossible 
to  glean  this  information  from  the  report.  If  a  good  estimate  of  specific  location  can  be 
made,  Merchant  Marine  Safety  does  this  interpretation.  For  cases  in  which  it  is  impossible 
to  tell,  "Unknown"  is  entered. 

In  addition  to  the  uncertainties  regarding  the  completeness  and  accuracy  of  the  file, 
another  problem  with  the  data  which  makes  analysis  difficult  is  the  method  of  coding 
geographic  location.  As  can  be  seen  in  figure  38,  the  world  is  divided  into  only  22  geographic 
locations.  The  large  areas  covered  by  these  codes  makes  analysis  by  smaller  areas  nearly 
impossible. 

No  attempt  is  made  to  determine  the  cause  of  casualties.  This  leaves  a  large  gap  in 
the  data.  However,  it  should  be  noted  that  the  method  of  collecting  data  for  this  file  often 
makes  it  impossible  to  garner  that  amount  of  detail  about  the  accident. 
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Figure  38.  Coding  for  Location  of  Ship  at  the  Time  of  the  Casualty. 


LOCATION 

BOUNDARIES 

ATLANTIC 

NORTHWEST  ATLANTIC 

North  of  the  Tropic  of  .Cancer,  between  30° 
West  and  the  East  Coast  of  the  U.S.  and 
Canada. 

NORTHEAST  ATLANTIC 

North  of  the  Tropic  of  Cancer,  between  30° 
West  and  the  West  Coast  of  Europe  -  Includes 
Denmark  Strait  and  Greenland  Sea. 

MIDDLE  ATLANTIC  OCEAN 

Between  the  Tropic  of  Cancer  and  the 

Equator,  and  between  South  America  and  the 
West  Indies  and  the  African  Coast. 

MIDDLE  ATLANTIC  OCEAN 

Between  the  Tropic  of  Capricorn  and  the 
Equator,  and  between  South  America  and  the 
African  Coast. 

SOUTHWEST  ATLANTIC 

South  of  the  Tropic  of  Capricorn  and 
between  30°  West  and  the  coast  of  South 

America  -  Includes  the  Drake  Strait. 

SOUTHEAST  ATLANTIC 

South  of  the  Tropic  of  Capricorn  and 
between  30°  West  and  the  African  Coast  aDd 

20°  East. 

CARRIBEAN  SEA  AND 

GULF  OF  MEXICO 

GULF  OF  ST.  LAWRENCE 
AND  GREAT  LAKES 

DAVIS  STRAITS,  HUDSON 
BAY,  AND  BULFIN  BAY 

INDIAN  OCEAN 

INDIAN  OCEAN 

South  of  the  Tropic  of  Capricorn,  and 
between  20°  East  and  140°  East. 

WEST 

• 

EAST  INDIAN  OCEAN 

North  of  the  Tropic  of  Capricorn,  and 
between  20°  East  and  70°  East  -  Includes 
Arabian  Sea,  Gulf  of  Aden,  and  Red  Sea. 

EAST 

WEST  INDIAN  OCEAN 

North  of  the  Tropic  of  Capricorn,  and 
between  70°  East  and  140°  East  -  Includes 
Rental  Bay  and  other  small  bodies  among 
the  Malaya  Archipelago. 
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Figure  38.  (continued) 


CODING  FOR  LOCATION  OF  SHIP  AT  THE  TIME  OF  THE  CASUALTY 
(Continued) 


CODE 

LOCATION 

BOUNDARIES 

20 

PACIFIC  OCEAN 

21 

NORTHWEST  PACIFIC 

North  of  the  Tropic  of  Cancer,  and  between 
180°  Meridian  and  the  coast  of  Asia  - 
Includes  Sea  of  Okhotsk,  Sea  of  Japan,  and 
yellow  Sea, 

22 

NORTHEAST  PACIFIC 

North  of  the  Tropic  of  Cancer,  and  between 
the  180°  Meridian  and  the  coast  of  North 
America  -  Includes  Gulf  of  Alaska  and 

Baring  Strait. 

23 

MIDDLE  PACIFIC  OCEAN 

North  of  the  Equator  and  South  of  the 

Tropic  of  Cancer,  between  the  East  Indies 
and  Central  and  South  America. 

24 

MIDDLE  PACIFIC  OCEAN 

South  of  the  Equator  and  North  of  the 

Tropic  of  Capricorn,  between  Australia  and 
the  South  American  Coast  -  Includes  Coral 
Sea  and  other  small  bodies  of  water  in 
these  limits. 

25 

SOUTHEAST  PACIFIC 

South  of  the  Tropic  of  Capricorn,  between 
70°  West  and  180°  Meridian  -  Includes  the 
Tasman  Sea. 

26 

SOUTHWEST  PACIFIC 

ARCTIC 

South  of  the  Tropic  of  Capricorn,  between 
140°  East  and  the  180°  Meridian. 

30 

AftT-ie  OCEAN 

A>Jtarcti£ 

40 

ANTARTFC  OCEAN 

50 

MEDITERREAN  SEA 

A  number  of  studies  have  been  published  analyzing  these  data.  Three  basic  studies  are 

1  2  3 

those  done  by  Porricelli  and  Keith,  3.  3.  Henry,  Inc.,  and  Card,  Ponce,  and  Snider.  These 

studies  provide  frequency  tables  of  types  of  casualties,  deaths,  injuries,  polluting  incidents, 

amounts  of  pollution,  and  specific  location  for  the  1969-1973  data. 

F.  VESSEL  CASUALTY  REPORTING  SYSTEM 

Annually  the  U.S.  Coast  Guard  compiles  a  computerized  summary  of  commercial 
vessel  casualties  that  were  reported  by  Coast  Guard  marine  inspectors  during  the  previous 
fiscal  year.  The  Vessel  Casualty  Reporting  System  (VCRS)  is  the  process  through  which 
these  United  States  marine  casualties  were  reported.  This  system  was  designed  to  provide  an 
aid  to  the  Coast  Guard  in  establishing  standards  and  regulations  for  the  safety  of  life  and 
property  at  sea.  All  U.S.  registered  vessels  and  vessels  involved  in  casualties  in  U.S.  waters 
are  required  to  file  casualty  reports.  The  law  requires  that  the  master  of  a  vessel  report  to 
the  Officer  in  Charge  of  Marine  Inspection  any  casualty  which  results  in  the  following: 

a.  Actual  physical  damage  to  property  in  excess  of  $1,500; 

b.  Material  damage  affecting  the  seaworthiness  or  efficiency  of  a  vessel; 

c.  Stranding  or  grounding; 

d.  Loss  of  life;  or 

e.  Injury  causing  any  persons  to  remain  incapacitated  for  a  period  in  excess  of  72 
hours;  except  injury  to  harbor  workers  not  resulting  in  death  and  not  resulting 
from  vessel  casualty  or  vessel  equipment  casualty. 


V.F.  Keith,  et  al.,  "An  Analysis  of  Oil  Outflows  Due  to  Tanker  Accidents,"  Report 
presented  at  the  Conference  on  Prevention  and  Control  of  Oil  Spills  (Washington,  D.C., 
1973). 

2 

3.3.  Henry  Co.,  Inc.,  "Analysis  of  Oil  Outflows  Due  to  Tanker  Accidents,  1971-72," 
Report  for  the  United  States  Coast  Guard,  CG-D-81-74  (Washington,  D.C.,  1973). 

^  3ames  C.  Card,  et  al.,  "Tankership  Accidents  and  Resulting  Oil  Outflows,  1969-73," 
Report  presented  at  the  Proceedings  of  the  1975  Conference  on  Prevention  and  Control  of 
Oil  Pollution  (San  Francisco,  California,  1975). 

k 

Information  and  Analysis  Branch,  U.S.  Coast  Guard,  "Coding  Instruction  for  Com¬ 
mercial  Vessel  Casualties"  (Washington,  D.C.,  1976),  pp.33  and  36. 


94 


The  facts  contained  in  filed  reports  are  collected  into  a  computerized  data  base  at 
Coast  Guard  Headquarters  in  Washington,  D.C.  *  The  process  by  which  this  information  gets 
from  the  master  of  a  vessel  to  the  computer  is  diagrammed  in  figure  39. 

When  a  casualty  occurs,  the  master  of  the  vessel  is  required  by  Jaw  to  file  a  report 
(either  Form  CG-924-E  or  CG-2692).  This  report  is  signed  by  the  master  of  the  vessel,  the 
vessel  owner,  or  a  representative  from  the  company  owning  the  vessel.  Next  the  report  is 
sent  to  the  Marine  Safety  field  office.  At  the  field  office,  a  decision  is  made  regarding 
whether  the  casualty  will  be  investigated.  In  cases  where  the  report  is  straightforward  and 
there  is  no  question  about  what  happened,  the  casualty  will  not  be  investigated.  When  an 
investigation  is  necessary,  the  investigating  officer  attempts  to  meet  the  vessel  as  it  comes 
into  port  so  that  he  can  question  witnesses  or  those  involved  before  they  leave  the  ship.  It  is 
the  investigating  officer's  responsibility  to  collect  evidence  and  to  resolve  any  contradic¬ 
tions  occurring  in  the  report  or  reports  received.  After  the  investigating  officer  has 
completed  the  report,  he  attaches  a  cover  letter  to  it  giving  his  interpretation  of  the 
primary  cause  of  the  casualty.  The  report  is  then  reviewed  and  approved  by  both  the  head  of 
the  field  office  and  the  district  office. 

From  the  district  office,  the  report  goes  to  the  Casualty  Review  Branch  at  Coast 
Guard  Headquarters.  At  this  office,  the  report  is  read  and  reviewed  for  completeness.  If  the 
report  is  incomplete,  it  is  returned  to  the  field  office.  Otherwise,  it  is  logged  in,  assigned  a 
case  number,  and  is  added  to  the  index  card  file  in  the  Casualty  Review  Branch.  The  report 
is  then  sent  to  the  Marine  Safety  Evaluation  Branch  where  the  case  is  again  reviewed.  This 
office  looks  for  trends  in  the  data.  The  Information  and  Analysis  Branch  receives  the  report 
next.  In  this  office  the  report  data  are  coded  for  computerization.  To  keep  the  coding 
consistent,  one  individual  codes  the  vessel  specifications  and  environmental  conditions,  and 
a  Yeoman  First  Class  codes  the  nature,  primary  cause,  and  location  of  the  casualty.  Once 
this  information  has  been  keypunched,  it  is  sent  back  to  Information  and  Analysis;  there  the 
punched  cards  are  checked  for  errors  through  a  computer  editing  program.  The  cards 
containing  errors  are  repunched  by  staff  in  the  Information  and  Analysis  Branch  and  once 
again  checked  through  the  editing  program.  At  the  end  of  the  fiscal  year,  all  the  data  on 
punch  cards  are  put  on  magnetic  tape. 

*  Information  and  Analysis  Branch,  U.S.  Coast  Guard,  Washington,  D.C. 
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It  is  not  unusual,  at  any  given  time,  for  an  investigating  officer  to  have  a  number  of 
incomplete  reports  on  his  desk.  The  officer  is  usually  waiting  for  involved  vessels  to  come 
into  port  so  that  the  report  may  be  completed.  At  the  end  of  the  fiscal  year,  a  copy  of  all 
incomplete  reports  is  sent  to  Headquarters.  The  investigating  officer  sends  with  each  report 
a  statement  indicating  what  he  believes  to  be  the  primary  cause  of  the  casualty.  The 
purpose  of  the  end-of-year  procedure  is  to  enable  Coast  Guard  Headquarters  to  keep  an 
accurate  record  of  the  year's  casualties.  After  the  final  report  is  completed  and  filed  at 
Headquarters,  all  necessary  adjustments  are  made  to  the  previously  recorded  data. 

The  VCRS  data  are  divided  into  3  major  accident  categories  involving:  (a)  a  vessel 
casualty,  (b)  death  and/or  injury  occurring  at  the  time  of  the  vessel  casualty,  and  (c)  death 
and/or  injury  without  a  vessel  casualty. 

Coast  Guard  form  CG-2692  is  used  in  reporting  (a).  Form  CG-924E  is  used  in  case  of 
(b)  or  (c).  Figures  40  and  41  show  copies  of  these  forms.  Form  CGHQ-4095,  figure  42, 
illustrates  the  coding  sheet  from  which  casualty  data  is  keypunched. 

As  can  be  seen  in  figure  42,  the  computerized  data  are  subdivided  into  three  sections: 

•  Data  required  on  all  cases,  including  vessel  number  and  type,  as  well  as  time  and 
date  of  casualty. 

•  Vessel  casualty  data  containing  vessel  specifications,  nature,  cause,  result,  and 
environmental  conditions  surrounding  the  casualty. 

•  Personal  injury/death  data  including  name,  activity,  and  status  of  person 
involved;  also  type,  cause,  and  result  of  injury. 

Of  major  concern  in  using  any  data  base  for  analysis  is  the  completeness  and  accuracy 
of  that  data.  The  Information  and  Analysis  Staff  considers  that  the  VCRS  data  is 
incomplete.  They  believe,  however,  that  the  file  contains  reports  on  almost  all  accidents 
involving  oceangoing  vessels  and  on  all  casualties  of  large  magnitude.  For  small  fishing  boat 
and  tug  casualties,  the  Information  and  Analysis  staff  believes  that  the  data  may  reflect 
only  50-60  percent  of  all  accidents.  A  comparison  between  the  American  tanker  accidents  in 
the  VCRS  file  and  the  tanker  casualty  file  can  be  found  in  section  VI1-G  of  this  report. 

There  are  three  areas  in  the  VCRS  reporting  process  where  errors  or  inaccuracies  are 
most  likely  to  occur.  The  first  and  most  obvious  place  is  onboard  the  involved  vessel,  where 
the  report  is  initially  filled  out.  The  master  of  the  vessel  may  not  take  the  time  to  fill  out 
the  report  properly  or  may  purposely  hide  some  of  the  facts  of  the  casualty  in  order  to 
protect  himself  or  his  crew.  In  the  first  case,  the  report  may  be  corrected  by  the 
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Figure  40.  Form  CG-2692;  Report  of  Vessel  Casualty  or  Accident, 


REPORT  OF  VESSEL  CASUALTY  OR  ACCIDENT 


■  hj.'u.'h.] TTniii ,  i  m, 

■■■RlCftOMllMMB 


DEPARTMENT  OF 
TRANSPORTATION 
U.  S.  COAST  GUARD 
CG«269i  (Rev.  12-70) 


INSTRUCTIONS 

1.  An  original  and  two  coplea  of  thla  tons  ahall  bo  submitted,  3.  Thla  form  ahould  be  completed  In  full;  block*  which  do  not 
without  delay,  to  the  Officer  la  Charge,  Marine  Iaapectloa,  la  apply  to  a  particular  caae  ahould  be  Indicated  aa  "NA”. 

whoa*  diatrict  the  casualty  occurred,  or  la  whoa*  district  the  Where  answer*  are  unknown  or  rone  they  should  be  lndl- 

veasel  first  arrived  altar  such  casualty.  cated  ae  such  All  copies  should  be  r.igned 

3.  If  the  person  making  the  report  Is  a  licensed  officer  on  a  voa-  NOTE:  (1)  Report  ell  death*  end  Injuries,  which  Incapacitate 
sal  required  to  bo  manned  by  ouch  officer,  he  muat  make  the  in  exceet  of  72  houre,  on  CQ-924E  whether  or  not 

report  la  writing  and  In  person  lo  the  proper  Marla*  Inspector.  there  we*  e  vessel  casualty 

II  because  of  distance  It  may  be  Inconvenient  for  ouch  aa  offl-  (2)  Attach  separate  Form  CG-924E  to  thle  report  for 

cor  to  submit  the  report  la  person,  ho  may  submit  tho  required  each  paraor  killed  or  Injured  end  Incapacitated  In 

number  of  copies  by  mail.  However,  lo  avoid  delay  la  lavenU-  excess  of  72  hour*  as  *  result  of  the  veaeel 

gallons,  II  it  deelred  that  reports  be  submitted  la  person  casualty  reported  herein. 


Officer  in  Charge,  Marine  Inspection,  Port  of 


I  name  or  VESSEL 


I  PARTICULARS  OF  VESSEL 


2  OFFICIAL  NUMSER  (3  HOME  FORT 


3  TYPE  OF  VESSEL(Fel.,peee.,lkr.,elci  |6  P*OeiK.SIOH('Sleaei.<fle»el,etcj|7  GSOSS  TONNAGE 


I*  XEGI STEPEO  LENGTH  0*  l  0  » 


9  HULL  MATERIALS 


12  feIXAOA*  EOUIPPEC 

□  VIS  □  MO 


13  (4)  CERTIFICATE  OF  I NSPECT ION  I SSL'ED  AT  PORT  OF 


RADIO  EQUIPMENT 
□  TRANSMIT  □  RECl  I  VC  Q  VOICE  f  j  C»  (Kay) 


b)  IF  YES. RADAR  OPERATING  AT  TIME  OF  CASUALTY 

□  Ets  □  "0 


<u)  DATE  CERTIFICATE  Of  INSPECTION  I SSUCO 


U  <4)  NAM!  OF  MASTER  OR  PERSON  IN  CHARGE  (In  df  cat  a  mt,lcf0 


15<4;  NAME  OF  PIL0T(7/o/.  board  At  Ibiao/  ACc/tfatO 


IF  <4)  NAME  OF  ORNERY)  OPERATOR(s)  OR  AGENT  (Indtcaf  which) 


(b)  OATC  OF  BIRTH  (c)  LICENSED  BY  COAST  GuARO 

Q  □  NO 


\(b)  PILOT  Ltf  alNii  L  ;D1R  A'lTl'C-.lTY  CF  clCtNSt  I  SSUCO  BY 
|  Q  USCG  Q  STATE  QJ  fuSLIGN 

>  APDPESS  Of  OWNER  (sT  .  OPERATOR  ($)  .  0*”aGW<T 


I/  .  <4)  OAlT  OF  CASUALTY 


U  PARTICULARS  OF  CASUALTY 


(bjriue  or  CASUAL  Vf(L  zeal  oi  (c)10!£  OESCRlPTfCV 
•on  a) 


1(4)  time  or  d*y 

*  Q  DAY  QNlGm  [~  }  lEtL  IG»«1 


If  LOCATION  OF  CASUALTY  (Latttvda  and  iongttvda;  dtatanca  and  TRUE  bearing  fi»-  chttitd  el,%  ■(;  < <o ci;  y.uhor^i,  ate.) 


1C  ROOT  OF  WATER  (Gaegrrphlcalnama)  20  RULES  Oc  TSI  K0A0  APPLICABLE  [^JINlA'  D  Qj  GRE.'*  LAKCS  Q)  WESTERm  RU.P.v 

("1  INTERNATIONAL  □  OTHER  ($r  *C*t') 


21  <4>0|0  CASUALTY  OCCUR  while  UNDERWAY:  rj  YSS 


(b) I F  YES  I  AST  PORT  OF  0CPARTURC 


<c)lF  YES.  WHCPf  BOUND  W!:LN  CASUALTY  OCCURRED 


?2  (a)  •€  A  THE  R  CONDITIONS  WHEN  CASUALTY  OCCURRED: 

CL  CAR  £2  CLOUDY  Q  OVERCAST  Q  FOG  []  Uif  Qj  CJ  C‘Hrr  fSo*c,lr> 


(b)  vtsifll  I  r'(iUiaa,yda.,H..atc.)  1(0  »IW0  OIRCO  If.#  f.O  r0»C£  IF:  Kf  07f  y9>  $ms: 


23  fal  SEA  CONDITIONS  WHEN  <61  SEA  RATER  TEAT  <ft)HC|GMT  OF  SEA  ^DIRECTION  OF  SEA  <#>h£ICHT  Cl  SlLU  ,U)0IRLCTi0N  OF  **CL. 

CASUALTY  OCCURRED  <1/  awaitablm) 

24  <4) NATURE  OF  CARGO  < Spacity )  |<6;AM0U!T  of  DRY  f.AR-<  <c)  AilOUNT  OF  RULfc^lCUID  |  <«F)A*0.INT  OF  DECK  LOAD  f 

(Lang  tent/  (Long  ton*)  I  <a  erg  tan  s)  t 

f 


2!  <4) OR AFT  FORWARD 


26  (a)  TYPES  OF  LIFESAVING  EQUIPMENT  USED.  |F  ANY 


PREVIOUS  EDITION  MAY  BE  USED 


fliJORAM  art  r 

f 

<6»N0  LIVES  S A VCD  w-Vl  LIFE-  TTSTT? LSA v •  nG  FwJiiuiCHT  $AT  '  ~  a 
SAVING  EO’JIPUe.HT  FACTOR*  ’ 

□  Yts  ri  NU</f  nc..*rp4afn  tr  * 

llAet  34)  I 

(  OverJ 
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Figure  40.  (continued) 


Rwvwrww  of  CG-2692  (Rov.  12-7#) 


NUMUI  ON  OOARO 


DEAD 'MISSING 


INC  AO  AC  I  TATCD  f«r«r  J  day  a) 


PASSENGERS  OTHER  (Specify) 


ESTIMATED  LOSS 'DAMAGE  TO  YOUR  VESSEL 


CSTlMATEO  LOSS'OAMAGC  TO*VOUR  CARGO 


ESTIMATED  LOSS  'DAMAGE  TO  OThCR  PROPERTY 
(Spicily  whether  veeael,  dock,  bridge,  ml c.) 


23  NATIIRC  07  THE  CASUALTY  ( Check  one  or  more  of  (ho  following  Olve  pertinent  detail  e  In  Item  30.) 


COLLISION  RITM  OTHER  VCSSCL (s)  (Specify) 


COLLISION  «ITH  FLOATING  OR  SUBMCRGCO  OBJECTS 


COLLISION  RITM  FlXCO  OBJECTS  (Piero,  bridge e.  etc.) 


COLLISION  RITH  ICE 


COLLISION  RITH  AIDS  TO  NAVIGATION 


COLLISION  (Other) 


ERRLOSIOn/FIRC  (Involving  cargo) 


ERFLOSIOn/FIRC  (Involving  veeeel*e  tool) 


FIRE  (Voeeel'e  etmeture  or  equipment) 


EXPLOSION  (Boiler  end  oooociotod  porta) 


EXPLOSION  (Prom mure  veeeele  and  eompreeeed  gae  cylinders) 


EXPLOSION /FI  RE  (Olher) 


FOUND!  R  (Sinking) 


CAPSIZING  WITHOUT  SINKING 


FLOODING.  SWAMPING  FTC  WITHOUT  SINKING 


HEAVY  WEATHER  DAMAGE 


CARGO  DAMAGE  (No  veeael  damage) 


MATERIAL  FAILURE  (Veeael  etructure) 


MATERIAL  FAILURE  (Engineering  machinery,  Including  mein 
propul  alon,  euKlIloriee,  boll  ere.  avmpormtora,  deck  machinery, 
electrical,  etc.) 


EQUIPMENT  FAILURE 


CASUALTY  NOT  NAMED  ABOVE 


30  DESCRIPTION  OF  CASUALTY  (Bodnia  and  clrcumalancee  leading  to  caeualty  and  preeent  when  It  occurred. .  Attach  diagram  and  additional 
ehaata,  II  noceeeary) 


31  DAMAGE  (OIto  brtei  gen  oral  doecrtptlon  and  etata  If  weaeol  la  a  total  laaa.) 


Ill  ASSISTANCE  AND  RECOMMENDATIONS 


32  mi  TO  MAM  TNAHMITTEO  »V  YOU*  VESSEL:  Q  YES  Q  NO 


I3(a)  ASS  I  STANCE  SEN0EAE0  «Y  STATIONS  AND  VESSEL  SdncJurf*  Car.al  (k)  0THEN  ASSISTANCE  NENOENED 

f>,  II  f  ad  altar  fltSaat  ad  aiaada) 


34  NECOaainiOATIONS  rot  CONNECTIVE  SAEETY  MEASUNES  PENTINENT  to  this  CASUALTY  (Includ.  aajUarallon  *1  an.mil.lmct.rj  flfaaadnj 
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Figure  41.  Form  CG-924  E;  Report  of  Personnel  Inquiry  or  Loss  of  Life. 


DEPARTMENT  OF 
TRANSPORTATION 
U.  S.  COAST  GUARD 
CG-924E  (Rev.  9-68) 


REPORT  OF  PERSONAL  INJURY  OR  LOSS  OF  LIFE 


INSTRUCTIONS 


Fora  Approved  lod|il  Bureau 

Na.  004R-3004 


REPORTS  CONTROL  SYMItOL 
M  VI. 4014 


1.  This  form  shall  be  completed  for  every  loss  of  life 
and  for  every  injury  which  incapacitates  the  injured 
for  a  period  in  excess  of  seventy-two  hours  (3  days), 
if  the  accident  involves  any  vessel  except  those 
numbered  under  the  Federal  Boating  Act. 

2.  Injuries  to  longshoremen  or  harbor  workers  are  not 
required  to  be  reported  unless  the  injury  arises  out 
of  failure  of  ship’s  equipment,  a  vessel  casualty, 
misconduct  or  negligence  of  ship’s  personnel  or  the 
injury  results  in  death. 

3.  A  signed  original  and  two  signed  copies  shall  be 
submitted  as  soon  as  possible  to  the  Officer  in 
Charge,  Marine  Inspection,  U.  S.  Coast  Guard,  in 
whose  district  the  accident  occurred,  or  in  whose 
district  the  vessel  first  arrivefsXd)  *fter  such 
casualty. 


A.  The  master  or  person  in  charge  is  required  to  report 
in  person  to  the  Officer  in  Charge,  Marine  Inspection 
as  soon  as  possible  after  the  casualty  occurs  unless 
it  can  be  shown  that  it  was  inconvenient  to  do  so 
because  of  the  distance  involved.  However,  nothing 
shall  relieve  the  person  in  charge  of  the  vessel  from 
submitting  this  report. 

5.  This  report  should  be  completed  in  full.  Blocks 
which  do  not  apply  to  a  particular  case  should  be 
indicated  as  ”NA.’’  Where  answers  are  unknown  or 
none,  they  should  be  indicated  as  such. 

6.  Report  all  vessel  casualties  or  accidents  on  Form 
CG-2692,  Report  of  Vessel  Casualty  or  Accident. 
Attach  a  Form  CG-924E  to  the  CG-2692  for  each 
person  killed,  missing  or  injured  as  a  result  of  the 
marine  casualty  or  accident. 


Officer  in  Charge,  Marine  Inspection,  Port  of 


0»T£  SUB  Ml  TTCD 


1  .  N MAE  OF  VESSEL 

2. OFFICIAL  NUMBEB 

5.  TYPE  OF  VESSEL  (F«.  ,pRBB. ,  t*r.  ,b(cJ 

1 _ 

6.  PROPUL  SI  ON  (’SlBRm.rf/v.BlMIt.J 

8(a)  name  OF  MASTER  OR  P£R$ON  IN  CHARGE  (Indicate  which) 

I.  PARTICULARS  OF  VESSEL 


3. VESSEL  INSPECTED  BY  USCC 

□  yes  □*0 


OR  AGENT  (Indicate  whlc/0 


9(a)NAM£  Or  REASON 


(b)LICENSED  »Y  COAST  GUARD 
□  YES 


II.  PARTICULARS  OF  PERSON  INJURED.  DECEASED  OR  MISSING  (Bettered 


(blHOMC  ADDRESS 


1(c)  DATE  OF  BIRTM 


<C.  book  op  '^"number  1 1,  licensed  by  coast  guard 

□  yes  □«. 


13.  ACTIVITY  ENCAGED  IN  AT  TIME  OF  CASUALTY 


15(b)  name  OF  IM4C0IATC  SUPERVISOR  AT  TIME  OF  CASUALTY 


12.  STATUS  OR  CAPACITY  ON  VESSEL 


14.  IF  CREW  MEMBER  OR  SHORE  BORA ER 
□  on  watch  Q]  working 


(b)  supervisor's  capacity  or  status  on  vtssa 


□  OTHER 


16.  DATE  OF  CASUALTY 


III.  PARTICULARS  OF  ACCIDENT  OR  CASUALTY 


17.  TIME  OF  CASUAL TYfLooNf  of  ran*)  1S.10NC  DESCRIPTION 


20(B)  010  CASUALTY  OCCUR  RHILC  UNDCRWAY  (b)  IF  YCS.  LAST  PORT  OF  DEPARTURE 
□  YES 


19.  TIME  OP  DAY 
[~lo  AY  1  )n10HT  I  1  nr  I  LIGHT 


(c)  IP  YCS.  VHCftC  OOUNO  mo*  CASUALTY 
OCCURRED 


21(«)  vtssa  LOCATION  AT  CASUALTY  (Letlhrde  tntf  lon|flutfL‘  dletmee  end  TRUE  beerlnj  If cm  (b)  00 OY  OP  IAT(AfOM|rapMMl  m»«) 

chert  ed  object;  dock i  anchored  etoj 


22(4  RESULT  OF  CASUALTY:  (  1  INJURY  [  1  PEAT*  1  |  MUSING 

(Complete  INJURY  ot  DEATH  ml  Hoc  below,  m  appropriate) 


(b)  NATUAC  OP  INbIUOY 


(c)  TOTAL  DATS  INCAPACITATED 


COITIONS  4*61  AND  J-17  MAY  »C  USCO 


(•)  LOCATION  Of  INDIVIDUAL  AT  DC  ATM 


(I)  OATC  OP  DEATH 


Figure  41.  (continued) 


Ravarao  ol  CG-9J4E  (R...  9-61) 


DESCRIPTION  Of  CASUALTY  (Qlrm  •rani*  ImRd|  ir  to  MONllr  M  tow  II  «wm6  AUmcA  m^ttrn ■  6<toilaul  WM«u,  IlMMimr-J 


24.  RITNCSSCS  TO  ACCiOCNT  (At  laaal  (MO,  KpoaalMa) 

NAME 

NAME 

AOOKCSS 

AOOKCSS 

NAME 

NAME 

AOOKCSS 

AOOKCSS 

IV.  ASSISTANCE  AND  RECOMMENDATIONS 


25(a)  MEOICOCModlcaDMESSAGE  SENT 

a  yi*  □  1*0 


(b)  IF  vet.  61  VC  04 Tt  OF  FIRST  MESSAGE 


(c)  IF  VCS.  SIVC  TIME  OF  FIRST  MESSAGE  (La cal  or 
son*  m\d  dsacHptioiO 


26(o)  rue* sweat  aomin i stereo 
□  VC*  □  NO 


(b)  IF  VCS.  6V  WHOM 
l~~l  SHIP'S  DOCTOR 


fC|  OTHER  SHIP’S  PERSONNEL  Q  OTHER  (SpAClIr) 


27  SRIEFLV  DESCRISE  TRCATMCMT  (II  artojn/.larorf  b,  othor  (ton  M.  OJ 


28(a)  NAME  OF  HOSPITAL.  IF  FERSON  «AS  HOSF I  TALI  CCD 


<W 


ADOREtt  OF  HOSPITAL 


29  RECOMENOATIONS  FOR  CORRECTIVE  SAFETY  MEASURES  PERTINENT  TO  THIS  CASUALTY 


TITLE 


tl 


MATURE 
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TPO  MR  (71 


investigating  officer  through  questioning  of  the  witnesses.  If  the  casualty  is  not  investi¬ 
gated,  there  is  little  or  no  chance  that  the  error  will  be  caught.  In  the  second  case,  unless 
the  investigating  officer  can  find  contradictions  either  in  the  report  or  through  witnesses,  he 
has  no  way  of  discovering  this  error.  It  is  in  the  reporting  of  primary  cause,  i.e.,  human 
error,  heavy  weather,  etc.,  where  this  error  is  most  likely  to  occur.  This  type  of  error  can  be 
expected  because  the  reporting  system  very  often  calls  for  self-incrimination;  the  law 
requires  that  the  master  of  the  ship  file  a  casualty  report,  yet  this  may  result  in  a  suit 
against  and  punishment  of  persons  guilty  of  inappropriate  actions.  The  investigating  officer 
in  his  cover  letter  states  what  he  believes  to  be  the  primary  cause  of  the  accident;  however, 
unless  evidence  contradicts  the  master's  written  report,  the  officer  is  forced  to  agree  with 
that  report. 

The  second  major  area  where  errors  can  occur  is  at  Coast  Guard  Headquarters  where 
the  data  are  coded.  In  an  effort  to  reduce  this  error,  coding  is  now  done  by  only  two  people 
in  hope  that  if  interpretive  errors  occur  they  will  at  least  be  consistent. 

Finally,  errors  can  occur  in  keypunching  the  data.  This  is  especially  true  because  the 
keypunching  is  not  verified.  In  an  effort  to  find  and  correct  keypunching  errors,  a  computer 
editing  program  has  been  written.  In  reviewing  the  VCRS  editing  program,  we  have  found 
that  it  includes  procedures  for  verifying  that: 

•  There  is  common  coding  of  conditions  surrounding  a  casualty  in  cases  involving 
more  than  one  vessel,  i.e.,  if  a  collision  occurred,  the  weather  at  the  time  of 
collision  was  the  same  for  vessel  1  as  it  was  for  vessel  2; 

•  Characteristics  in  specific  fields  are  written  within  the  range  of  possible  codes, 
e.g.,  the  possible  codes  for  the  time  of  day  are  "1",  "2",  "3",  or  if  any  other 
character  appears  in  the  time  of  day  column  all  data  on  that  punch  card  are 
reprinted; 

•  A  Coast  Guard  inspected  vessel  is  not  a  fishing  vessel,  tug,  towboat,  or  foreign 
vessel; 

•  Certain  vessels  are  not  self-propelled; 

•  Foreign  vessels  have  a  foreign  pilot  or  master  in  charge  and  are  self-propelled; 

•  Certain  vessels  are  not  manned; 

•  If  a  vessel  is  the  primary  vessel  (vessel  causing  a  multi-vessel  casualty),  its 
primary  cause  is  not  "fault  of  other  vessel"; 

•  If  the  area  of  causal  connection  and/or  additional  contributing  factor  are  rules  of 
the  road  violations,  then  the  primary  cause  is  "personnel  fault"  and  the  primary 
factor  is  "rules  of  the  road"; 
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•  If  the  number  of  crew,  passengers,  longshoremen,  or  other  deaths  or  injuries  is 
greater  than  10,  then  these  data  are  accurate; 

•  If  vessel,  cargo,  or  property  loss  is  greater  than  $500,000,  then  these  data  are 
accurate; 

•  If  the  vessel  is  a  total  loss  then  the  dollar  damage  to  the  vessel  is  greater  than 
zero; 

•  If  the  type  of  injury  is  a  death  or  injury  then  the  nature  of  the  casualty  is  a  death 
or  injury  respectively;  and 

•  The  body  of  water  code  is  feasible  for  the  coded  location. 

If  any  card  contains  one  of  the  checks  listed  above,  all  data  on  the  card  are  printed. 
Inaccurate  cards  are  then  repunched. 

This  editing  program  has  been  used  on  the  VCRS  data  back  through  fiscal  year  1974.  In 
using  the  vessel  casualty  data  for  1969  through  1976,  it  becomes  obvious  that  this  editing 
program  has  been  valuable.  Data  prior  to  1974  contains  a  number  of  keypunch  errors.  The 
program  cannot,  however,  catch  all  errors.  One  area  which  causes  particular  difficulty  is  the 
location  code.  In  editing,  the  body  of  water  code  is  checked  against  the  specific  location. 
However,  because  the  computerized  location  code  contains  only  three  of  the  five  actual 
digits  used  to  identify  the  location,  there  is  an  overlap  in  the  computerized  codes;  and, 
therefore,  the  body  of  water  code  is  necessary  to  identify  certain  locations.  For  instance, 
from  fiscal  year  1976  to  the  present,  "030"  is  coded  to  mean  either  Castine,  Maine,  or 
Laupahoehoe  Point,  Hawaii.^  In  order  to  identify  the  specific  location,  the  body  of  water 
must  be  coded  Inland  Atlantic  for  Castine,  Maine,  or  Inland  Pacific  for  Laupahoehoe  Point, 
Hawaii.  Another  example  of  this  is  for  fiscal  years  1970  through  1975.  The  specific  location 
cede  for  both  the  Inland  Gulf  and  the  Arctic  Ocean  began  with  the  letter  M,  which  was 
followed  by  a  2  digit  mile  post  number  in  the  Gulf  and  a  2  digit  Coast  Guard  assigned  block 
number  in  the  Arctic.  Here  again  it  is  necessary  to  use  both  the  body  of  water  and  the 
specific  location  codes  to  determine  the  exact  location  of  the  casualty.  As  a  result,  it  is 
possible  for  certain  keypunch  errors  to  run  through  the  editing  program  without  being 
caught.  For  example,  if  the  Inland  Atlantic  which  should  be  coded  "01"  were  mistakenly 
punched  "03"  which  is  the  code  for  the  Inland  Pacific  and  the  specific  location  was  "040" 
which  was  meant  to  be  Cape  Elizabeth,  Maine,  it  would  be  accepted  by  the  editing  program 
out  would  be  interpreted  as  Cape  Kaea,  Hawaii. 

Information  and  Analysis  Branch,  U.S.  Coast  Guard,  "Coding  Instruction  for 
Commercial  Vessel  Casualties"  (Washington,  D.C.,  1976),  pp.  33  and  3b. 
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Another  problem  exists  in  the  editing  program  with  regard  to  checking  for  location 
errors.  Seven  specific  locations  in  Alabama  and  Mississippi --Sand  Island  and  Mobile, 
Alabama,  Horn  Island,  Pascagoula,  Biloxi,  Ship  Island  and  Gulfport,  Mississippi--are  allowed 
to  go  through  the  program  with  a  body  of  water  code  of  either  the  Inland  Atlantic  or  the 
Inland  Gulf  (body  of  water  codes  "01"  or  "02").  This  appears  to  be  a  programming  error.  One 
of  the  edit  checks  listed  above  indicates  that  the  editing  program  verifies  that  when  the 
area  of  causal  connection  or  the  additional  contributing  factor  is  "rules  of  the  road,"  then 
the  primary  cause  is  "personnel  fault"  and  the  primary  factor  is  "rules  of  the  road."  Since 
this  edit  is  performed,  it  would  be  a  simple  matter  to  reverse  the  process  and  verify  that  ail 
primary  factors  coded  "rules  of  the  road"  would  also  have  an  area  of  causal  connection  as  a 
rules  of  the  road  guide.  This  additional  check  would  catch  other  possible  errors. 

In  analyzing  the  VCRS  casualty  file,  one  of  the  major  problems  is  dealing  with  the 
number  of  changes  in  codes  from  fiscal  year  to  fiscal  year.  In  some  cases,  the  meaning  of 
the  particular  keypunch  column  has  changed.  For  instance,  from  fiscal  year  1963  to  1968, 
card  columns  21  and  22  indicated  the  year  of  casualty;  from  fiscal  year  1969  to  1973,  column 
21  was  a  special  indicator  and  column  22  represented  the  year  of  casualty;  in  fiscal  year 
1974,  column  21  became  the  month  the  investigation  was  completed. 

In  other  cases,  the  coding  in  specific  columns  has  changed.  This  is  a  particular  problem 
in  the  coding  of  specific  locations.  From  1963  to  1968,  columns  45-47  specified  the  air 
temperature  at  the  time  of  casualty.  Beginning  in  fiscal  year  1969,  these  three  columns 
indicated  the  specific  location  of  the  casualty.  Since  1969  the  meaning  of  these  columns  has 
stayed  the  same,  but  the  specific  location  codes  have  changed  three  times. 

In  the  analysis  that  has  been  performed  using  the  VCRS  file,  data  from  1969  to  the 
present  were  used.  Since  the  editing  program  described  above  has  only  been  used  since  1974, 
a  number  of  keypunch  errors  were  detected  in  the  earlier  data.  If  extensive  analysis  of  these 
data  is  done,  it  may  be  worthwhile  for  the  Coast  Guard  to  go  back  and  correct  these  errors. 
In  addition,  it  may  be  useful  in  cases  where  codes  have  changed,  but  column  meaning  has 
not,  to  go  through  historic  data  and  make  the  codes  agree  with  the  most  recent  code. 

The  Coast  Guard  annually  publishes  a  summary  of  the  previous  year's  VCRS  data  called 
"Statistics  of  Casualties."*  This  publication  presents  frequency  tables  of  nature  of  casualty 
by  primary  cause,  type  of  vessel,  gross  tonnage,  age,  location,  time  of  day,  and  estimated 
losses  from  vessel  casualties.  In  the  case  of  deaths  and  injuries,  frequency  tables  show 

1  Information  and  Analysis  Branch,  U.S.  Coast  Guard,  "Statistics  of  Casualties," 
ouolished  annually  (Washington,  D.C.). 


nature  of  casualty  by  primary  cause,  type  of  vessel,  particulars  of  the  person,  part  of  the 
body  injured,  and  time  of  day. 

In  addition  to  the  "Statistics  of  Casualties,"  the  Information  and  Analysis  Branch 
annually  publishes  trends  in  the  VCRS  data.  A  great  deal  of  statistical  analysis  or 
interpretation  of  this  data  has  not  been  done.  This  may  in  part  be  due  to  the  number  of 
coding  changes  which  have  taken  place  over  the  years  since  the  data  have  been  collected. 

Another  problem  arises  when  trying  to  determine  the  specific  location  of  a  casualty. 
While  location  is  coded  in  these  data,  the  code  can  be  specific  only  within  approximately  10 
miles.  This  is  not  a  problem  in  analyzing  accidents  on  the  high  seas  but  can  be  when 
analyzing  specific  port  areas. 

Although  there  are  particular  problems  involved  with  the  VCRS  file,  it  has  the  most 
complete  record  of  U.S.  casualties  and  also  is  one  of  the  few  data  bases  containing  the  cause 
of  accident.  Therefore,  it  is  at  present  one  of  the  best  data  bases  available  for  analyzing 
vessel  casualties. 

G.  COMPARISON  OF  THE  VCRS  AND  TCF  DATA  BASES 

A  comparative  analysis  was  made  on  the  two  primary  vessel  casualty  data  bases,  the 
Vessel  Casualty  Reporting  System  and  the  Tanker  Casualty  File,  to  determine  the  relative 
completeness  of  the  data.  This  comparison  includes  those  vessel  casualties  that  should 
theoretically  be  included  in  both  files;  that  is,  U.S.  registered  tankers. 

The  criteria  for  inclusion  of  a  vessel  casualty  in  the  VCRS  are  property  damage  in 
excess  of  $1,500,  damage  affecting  the  seaworthiness  or  efficiency  of  a  vessel,  stranding  or 
grounding,  loss  of  life,  or  injury  causing  incapacitation  for  more  than  72  hours.  Some 
casualties  recorded  in  the  TCF  may  not  meet  these  criteria.  It  is  not  possible,  however,  to 
determine  which  of  the  data  in  the  TCF  and  not  in  the  VCRS  falls  into  this  category. 

During  the  years  1969  to  1973,  the  VCRS  reported  1,064  American  tanker  casualties; 
four  of  these  did  not  have  official  numbers  and  therefore  could  not  be  identified,  reducing 
the  VCRS  number  to  1,059.  Of  these  1,059,  98  were  secondary  vessels  in  multivessel 
casualties.  In  theory,  the  Tanker  Casualty  File  records  only  primary  vessels.  (The  data  file 
did  show  29  vessels  listed  as  secondary  vessels  recorded  in  the  Tanker  Casualty  File.  It  is  not 
known  whether  this  is  an  error  in  the  VCRS  or  in  the  TCF,  but  these  29  were  left  in  for  the 
'-omparative  analysis.)  This  left  961  American  vessels  in  the  VCRS.  The  Tanker  Casualty 
File  for  that  same  period  showed  317  American  tanker  casualties. 


106 


Using  Lloyd's  Register  of  Shipping,1  the  official  numbers  for  vessels  in  the  Tanker 
Casualty  File  were  matched  to  the  official  numbers  in  VCRS.  One  hundred  eighty-one  of  the 
317  vessels  in  the  Tanker  Casualty  File  were  found  in  VCRS,  leaving  136  or  42.9  percent  not 
recorded  in  VCRS.  This  also  means  that  81.2  percent  of  the  tankers  in  VCRS  were  not 
reported  in  TCF. 

Comparisons  were  made  to  determine  if  the  types,  places,  and  time  of  casualties 
missed  in  either  of  the  files  followed  a  pattern.  In  order  to  make  these  comparisons,  two 
sets  of  tables  were  compiled.  The  first  set  compared  the  Tanker  Casualty  File  vessels  found 
in  the  VCRS  with  those  not  found  in  the  VCRS.  The  second  set  of  tables  compared  the  VCRS 
vessels  found  in  the  Tanker  Casualty  File  with  those  not  found  in  the  TCF. 

Tables  5-9  show  the  first  set  of  these  tables.  These  five  tables  show  the  percentage  of 
casualties  in  the  Tanker  Casualty  File  which  are  not  in  VCRS  and  the  percentage  in  VCRS 
for  each  specific  category.  This  first  set  of  tables  is  concerned  with  where  the  VCRS  data  is 
lacking.  In  the  specific  location  table,  the  highest  percentage  of  missed  casualties  is  for 
those  that  occur  in  the  open  sea.  This  is  to  be  expected  because  the  Coast  Guard  patrols 
U.S.  waters  only  and  not  the  open  sea.  While  the  VCRS  does  contain  some  casualties  from 
the  open  sea,  it  is  more  likely  that  more  of  these  would  be  missed.  It  does  seem  unusual  that 
the  second  highest  percentage  of  missed  casualties  is  at  the  piers.  It  must  be  remembered, 
however,  that  the  VCRS  does  not  report  casualties  with  damage  less  than  $1,500.  The 
impact  casualties  which  take  place  at  the  pier  are  usually  at  low  speeds  and,  therefore, 
damage  tends  to  be  much  less,  so  that  some  of  these  casualties  may  be  missed  because  they 
result  in  less  than  $1,500  of  damage. 

Table  6 — by  year  of  casualty — indicates  that  the  VCRS  is  detecting  more  casualties 
with  time.  Only  in  1969  did  VCRS  miss  more  than  half  of  the  casualties  in  TCF. 

The  type  of  casualty  which  the  VCRS  most  frequently  missed  was  structural  failures. 
This  is  consistent  with  the  results  of  table  46  since  most  structural  failures  take  place  in  the 
open  sea. 

Table  8  indicates  that  it  is  the  water  bodies  closest  to  the  U.S.  shores  where  the  VCRS 
missed  the  fewest  casualties.  Those  locations  where  half  or  more  of  the  TCF  casualties  are 
detected  by  VCRS  are  in  the  Northwest  Atlantic--which  includes  the  eastern  U.S.  shores, 
the  Caribbean  Sea  and  the  Gulf  of  Mexico,  Gulf  of  St.  Lawrence  and  the  Great  Lakes;  the 
Northeast  Pacific,  which  includes  the  western  U.S.  shores;  and  the  Middle  Pacific. 


Lloyd's  of  London,  Lloyd's  Register  of  Shipping,  (London,  1974). 
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Table  5 

A  Comparison  of  the  Tanker  Casualty  File  with  the 
Vessel  Casualty  Reporting  System  by  Location  Type 

Casualties  in 

TCF  %  of 

Total 


Specific  Location 

Not  in 
VCRS 

In 

VCRS 

Total 

Not  in 
VCRS 

Harbors 

42 

76 

118 

35.6 

Piers 

23 

21 

44 

52.3 

Sea 

32 

19 

51 

62.7 

Entrance 

16 

25 

41 

39.0 

Coast 

16 

26 

42 

38.1 

Unknown 

_7 

14 

J! 

33.3 

TOTAL 

136 

181 

317 

42.9 

I  *  108 

L  i 


Table  6 

A  Comparison  of  the  Tanker  Casualty  File  with  the 
Vessel  Casualty  Reporting  System  by  Year  of  Casualty 


Casualties  in 


Year  of  Casualty 

Not  in 
VCRS 

TCF 

In 

VCRS  Total 

%  of 
Total 
Not  in 
VCRS 

196V 

40 

36 

76 

52.6 

1970 

21 

42 

63 

33.3 

1971 

31 

36 

67 

46.3 

1972 

31 

38 

69 

44.9 

1973 

J3 

_29 

_42 

31.0 

TOTAL 

136 

181 

317 

42.9 

Table  7 


A  Comparison  of  the  Tanker  Casualty  File  with  the 
Vessel  Casualty  Reporting  System  by  Casualty  Type 

Casualties  in 


Type  of 

Casualty 

Not  in 
VCRS 

TCF 

In 

VCRS  Total 

%  of 
Total 
Not  in 
VCRS 

Explosion 

4 

6 

10 

40.0 

Collision 

33 

47 

80 

41.3 

Ramming 

36 

33 

69 

52.2 

Structural  Failure 

30 

11 

41 

73.2 

Breakdown 

9 

18 

27 

33.3 

Fire 

6 

6 

12 

50.0 

Grounding 

_18 

_60 

21 

23.1 

TOTAL 

136 

181 

317 

42.9 
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Table  8 


A  Comparison  of  the  Tanker  Casualty  File  with  the 
Vessel  Casualty  Reporting  System  by  Location 


Casualties  in 

TCF  %  of 

Total 


Location  of 

Casualty 

Not  in 
VCRS 

In 

VCRS 

Total 

Not  in 
VCRS 

Northwest  Atlantic 

20 

66 

86 

23.3 

Northeast  Atlantic 

4 

1 

5 

80.0 

Middle  Atlantic 

2 

0 

2 

100.0 

Caribbean  Sea  and 

Gulf  of  Mexico 

22 

47 

69 

31.9 

Gulf  of  St.  Lawrence 
and  Great  Lakes 

6 

6 

12 

50.0 

Indian  Ocean 

1 

0 

1 

100.0 

West  Indian  Ocean 

9 

6 

15 

60.0 

East  Indian  Ocean 

20 

12 

32 

62.5 

Northwest  Pacific 

5 

3 

8 

62.5 

Northeast  Pacific 

26 

28 

54 

48.1 

Middle  Pacific 

6 

7 

13 

46.2 

Mediterranean 

1 

0 

1 

100.0 

Unknown 

14 

5 

19 

73.7 

TOTAL 

136 

181 

317 

42.9 

111 


Table  9 


A  Comparison  of  the  Tanker  Casualty  File  with  the 
Vessel  Casualty  Reporting  System  for  Spills 


Casualties  in 


Not  in 
VCRS 

TCF 

In 

VCRS  Total 

%  of 
Total 
Not  in 
VCRS 

No.  of  Spills 

11 

29 

40 

27.5 

Amount  Spilled 

(Long  Tons) 

2,004 

45,013 

47,017 

4.3 
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Finally,  as  seen  in  table  9  the  VCRS  missed  only  27.5  percent  of  the  spills  recorded  in 
the  TCF.  The  spills  missed  were  the  smaller  spills,  as  indicated  by  the  fact  that  VCRS 
missed  only  4.3  percent  of  the  total  amount  spilled. 

The  Tanker  Casualty  File  does  not  compare  as  favorably  as  the  VCRS,  as  shown  in 
tables  10  through  14,  nor  are  explanations  of  the  reasons  why  casualties  are  missed  as 
apparent.  In  all  categories,  except  one,  the  percentage  of  casualties  not  in  the  TCF  hovers 
around  its  percentage  of  missed  casualties-- 8 1.2  percent.  This  holds  for  the  year  of 
casualty,  water  bodies,  gross  tons,  and  type  of  casualty.  In  fact,  in  these  four  tables  shown, 
the  percentage  missed  never  drops  below  50  percent.  The  lowest  percentage  in  the  four 
tables  is  62.2  percent,  which  is  the  percentage  of  collisions  missed.  Also  in  these  four  tables 
the  percentage  missed  drops  below  70  percent  only  four  times — in  the  Indian  Ocean,  in  the 
Carribean  and  for  collisions,  and  explosions  or  fires.  However,  the  most  significant  tables 
for  the  purposes  of  oil  spill  analyses  is  table  14,  which  indicates  the  number  of  spills 
recorded  in  the  VCRS.  This  table  shows  the  number  of  casualties  that  had  light,  moderate, 
and  heavy  oil  pollution  (This  is  the  only  indicator  of  spillage  in  the  VCRS  file.).  In  all  three 
of  these  categories,  the  percentage  missed  by  TCF  drops  below  60  percent  and  for  heavy  oil 
pollution  drops  down  to  40  percent.  What  is  more  significant  is  that  the  total  number  missed 
by  TCF  is  only  19,  and  11  of  these  19  are  only  light  pollution.  While  the  VCRS  does  not  give 
the  amount  of  oil  spilled,  it  does  include  a  dollar  figure  for  cargo  damage.  Of  the  spills 
missed  by  TCF,  only  two  showed  any  dollar  damage  in  the  VCRS.  These  two  indicated 
damages  of  $9,000  and  $1,000.  However,  it  must  be  pointed  out  that  the  Coast  Guard  does 
not  consider  the  VCRS  damage  figures  to  be  highly  accurate. 

Therefore,  while  the  Tanker  Casualty  File  does  seem  to  miss  a  large  number  of  tanker 
casualties,  it  misses  very  few  tanker  spills.  Further,  the  spills  missed  by  the  TCF  are  usually 
small  spills. 


Table  10 

A  Comparison  of  the  Vessel  Casualty  Reporting  System, 
with  the  Tanker  Casualty  File  by  Year  of  Casualty 


Casualties  in 

VCRS  %  of 

Total 


Year  of 

Casualty 

Not  in 
TCF 

In 

TCF 

Total 

Not  in 
TCF 

1969 

162 

36 

198 

81.8 

1970 

138 

42 

180 

76.7 

1971 

103 

36 

179 

79.9 

1972 

167 

38 

205 

81.5 

1973 

170 

29 

199 

85.4 

GRAND  TOTAL 

780 

181 

961 

81.2 

Table  11 


A  Comparison  of  the  Vessel  Casualty  Reporting  System 
with  the  Tanker  Casualty  File  by  Water  Body 


Water 

Body 

Casualties  in 

VCRS 

Not  in  In 

TCF  TCF  Total 

%  of 
Total 
Not  in 
TCF 

Inland  Atlantic 

219 

51 

270 

81.1 

Inland  Gulf 

147 

32 

179 

82.1 

Inland  Pacific 

121 

27 

148 

81.8 

Western  Rivers 

29 

2 

31 

93.5 

Great  Lakes 

46 

7 

53 

86.8 

Ocean,  Atlantic 

55 

16 

71 

77.5 

Ocean,  Pacific 

60 

15 

75 

80.0 

Ocean, Indian 

15 

7 

22 

68.2 

Ocean,  Mediterranean 

1 

0 

1 

100.0 

Ocean,  Artie 

2 

0 

2 

100.0 

Ocean,  Caribbean 

8 

4 

12 

66.7 

Ocean,  Gulf 

41 

7 

48 

85.4 

Foreign  Waters 

35 

13 

48 

72.9 

Unknown 

_l 

_0 

_1 

100.0 

GRAND  TOTAL 

780 

181 

961 

81.2 
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Table  12 


A  Comparison  of  the  Vessel  Casualty  Reporting  System 
with  the  Tanker  Casualty  File  by  Vessel  Size 


Gross 

Tons 

Casualties  in 

VCRS 

Not  in  In 

TCF  TCF  Total 

%  of 
Total 
Not  in 
TCF 

0-15 

1 

0 

1 

100.0 

16-100 

4 

1 

5 

80.0 

101-300 

4 

0 

4 

100.0 

301-500 

7 

2 

9 

77.8 

501-1,000 

30 

3 

33 

90.9 

1,001-5,000 

82 

17 

99 

82.8 

5,001-10,000 

34 

11 

45 

75.6 

10,001-15,000 

258 

64 

322 

80.1 

<15,000 

358 

83 

441 

SI. 2 

Unknown 

_2 

_0 

_2 

100.0 

GRAND  TOTAL 

780 

181 

961 

81.2 

Table  1  3 


A  Comparison  of  the  Vessel  Casualty  Reporting  System 
with  the  Tanker  Casualty  File  by  Type  of  Casualty 


Casualties  in 

VCRS  %  of 

Total 


Type  of 

Casualty 

Not  in 
TCF 

In 

TCF 

Total 

Not  in 
TCF 

Collision 

46 

28 

74 

62.2 

Ramming 

226 

54 

280 

80.7 

Explosion/Fire 

21 

12 

33 

63.6 

Grounding 

243 

57 

300 

81.0 

Flooding 

7 

0 

7 

100.0 

Structural  Failure 

209 

29 

238 

87.8 

Heavy  Weather 

18 

1 

19 

94.7 

Other 

10 

0 

10 

100.0 

GRAND  TOTAL 

780 

181 

961 

81.2 

Table 


f 

A  Comparison  of  the  Vessel  Casualty  Reporting  System 
with  the  Tanker  Casualty  File  by  Pollution  Indication 


Pollution 

Casualties  in 
VCRS 

Not  in  In 

TCF  TCF 

Total 

%  of 
Total 
Not  in 
TCF 

Light  Oil 

11 

8 

19 

57.9 

Moderate  Oil 

6 

5 

11 

54.5 

Heavy  Oil 

2 

J 

_5 

40.0 

TOTAL 

19 

16 

35 

f 


i 

l 
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VII.  VESSEL  PERSONNEL  INJURIES 


A.  MARINE  INDEX  BUREAU 

In  1936,  a  number  of  ship  owners  formed  the  Marine  Index  Bureau  to  maintain  one 
central  location  for  records  of  injuries  or  illnesses  to  U.S.  merchant  marines.  It  is  not 
unusual  for  a  seaman  to  work  on  a  number  of  different  ships  or  for  more  than  one  owner 
during  his  working  career.  If  a  seaman  is  injured  or  becomes  ill  on  any  vessel,  the  ship  owner 
may  be  held  liable  for  support  and  care.  The  Marine  Index  Bureau  was  formed  to  aid  the  ship 
owners  in  cases  of  liable  suits. 

Reports  of  personnel  injury  or  illness  are  sent  voluntarily  to  the  Marine  Index  Bureau 
by  ship  owners.  Included  in  the  report  are  the  name  and  social  security  number  of  the  injured 
or  ill  person,  nature  and  date  of  injury  or  illness,  and  vessel  name,  owner,  and  destination. 
Information  is  stored  on  index  cards,  and  data  through  1976  have  been  computerized.  The 
index  card  file  is  catalogued  in  three  ways;  by  name  of  person,  social  security  number,  and 
official  vessel  number.  The  computerized  data  are  suitable  for  research,  but  do  not  contain 
name  or  social  security  number  of  the  person  involved.  Summaries  of  the  computerized  data 
are  periodically  sent  to  ship  owners  contributing  to  the  Marine  Index  Bureau's  data  base. 

The  files  do  not  contain  complete  records  of  personnel  injuries  and  illnesses  because 
the  information  is  voluntarily  provided  and  because  some  ship  owners  keep  their  own 
records.  Nevertheless,  the  Marine  Index  Bureau  has  indicated  that  they  have  over  seven 
million  records  of  individual  injuries  and  illnesses.  Therefore,  this  data  base  is  the  most 
complete  record  of  marine  personnel  casualties  available. 


I 


VIII.  VESSEL  POPULATION 

A.  ANALYSIS  OF  WORLD  TANKER  FLEET 

Since  1941,  the  Sun  Oil  Company  has  annually  compiled  statistics  on  the  population  of 

the  World  Tank  Ship  Fleet.  This  analysis  was  developed  originally  to  aid  national  security 

planning  during  World  War  II.  In  1958,  Sun  Oil  began  publishing  its  yearly  analysis.*  The 

information  used  for  this  publication  is  compiled  from  the  individual  vessel  files  of  the 

Office  of  Subsidy  Administration  of  the  Maritime  Administration. 

The  analysis  contains  tables  showing  the  number  and  deadweight  tonnage  of  all 

tankers,  2,000  gross  tons  or  greater.  The  tank  fleet  is  then  broken  down  by  flag  of  registry, 

carrying  capacity,  average  speed,  age,  draft,  and  special  type  of  tanker.  Also  included  is  the 

number  and  deadweight  tonnage  of  tankers  under  construction  or  on  order.  As  an  example, 

table  15  shows  the  World  Tank  Ship  Fleet  from  1963  to  1973. 

Each  year,  a  section  is  also  included  which  presents  the  results  of  research  efforts  into 

tankship  economics.  For  example,  two  recent  years  contained  analyses  of  the  economic 

choice  between  buying  or  renting  tankships  and  the  need  for  deepwater  port  facilities  in  the 

2 

U.S.  in  light  of  energy  supply  and  demand  conditions. 

Both  the  statistical  tabulations  and  the  economic  analysis  are  expected  to  be  valuable 
in  analyzing  marine  safety.  The  first  section  will  be  useful  because  it  presents  the  past  and 
present  tankship  world  population  about  which  projections  of  growth,  casualties,  and  spills 
must  be  made.  The  second  discusses  basic  tankship  economic  considerations  which  may  be 
useful  for  cost-benefit  analysis  of  alternative  regulations. 

B.  LIST  OF  FOREIGN  FLAG  VESSELS  CARRYING  LETTERS  OF  COMPLIANCE 

Any  "foreign  vessel  of  novel  design  or  carrying  certain  bulk  dangerous  cargoes  which 
create  potential  unusual  operating  risks''^  into  U.S.  ports  must  possess  a  Letter  of 
Compliance  (LOC),  issued  by  the  United  States  Coast  Guard.  As  of  April  12,  1978,  only 
foreign  flag  vessels  with  a  valid  IMCO  Chemical  Code  Certificate  of  Fitness  qualify  for  an 


Sun  Oil  Company,  "Analysis  of  World  Tanker  Fleet,"  published  annually  (St.  Dairds, 
Pennsylvania,  1958). 

2  Ibid.,  1973  and  1972. 

^  Office  of  Marine  Environment  and  Systems,  U.S.  Coast  Guard,  "Commandant  Notice 
16616,"  (Washington,  D.C.,  1978),  p.  i. 
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Tab  16  15 


World  Tank  Ship  Fleet 


Number  of 

Deadweight 

T-21 

Dec.  31 

Vessels 

Tonnage 

Equivalents 

1963 

3,279 

76,179,000 

4,841 

1964 

3,359 

85,126,000 

5,455 

1965 

3,436 

93,172,000 

5,984 

1966 

3,524 

102,909,000 

6,641 

1967 

3,613 

112,366,000 

7,275 

1968 

3,775 

128,128,000 

8,312 

1969 

3,893 

146,029,000 

9,461 

1970 

4,002 

167,940,000 

10,925 

1971 

4,207 

193,891,000 

12,577 

1972 

4,342 

221,204,000 

14,341 

1973 

4,563 

256,716,000 

16,650 

*  A  T-2  tank  ship  is  defined  herein  as  a  16,765  deadweight 
ton  vessel  with  a  service  speed  of  14.5  knots. 


1972  data  have  been  restated  to  include  six  additional 
combined  carriers  delivered  in  1972  but  not  previously 
recorded  in  the  December  31,  1972  totals. 

Source:  Sun  Oil  Company,  Analysis  of  World  Tanker 
Fleet,  St.  Daivds  Pennsylvania,  1973. 


LOC.  These  letters,  which  are  valid  for  two  years,  are  issued  after  the  vessel  has  been 
inspected  by  an  officer  from  the  U.S.  Coast  Guard. 

The  Office  of  Marine  Environment  and  Systems  periodically  publishes  an  updated  List 
of  Foreign  Flag  Vessels  Carrying  Letters  of  Compliance.*  Included  in  this  list  are  the  name 
and  flag  of  the  vessel;  the  chemicals  the  vessel  is  authorized  to  carry;  the  examination, 
issuance  and  expiration  dates  of  the  LOC;  and  the  date  the  vessel  owner  was  first  contacted 
regarding  the  LOC  (see  figure  43).  The  list  contains  the  only  information  found  to  date  on 
the  population  of  foreign  vessels  carrying  dangerous  cargo. 


C.  LIST  OF  INSPECTED  TANK  BARGES  AND  TANKSHIPS 

All  U.S.  registered  tankships  which  carry  combustible  or  flammable  liquid  cargo  in 

bulk  and  all  tank  barges  carrying  certain  flammable  and  combustible  liquids  and  liquefied 

2 

gases  in  bulk  are  required  to  be  inspected  by  the  United  States  Coast  Guard.  The  List  of 
Inspected  Tank  Barges  and  Tankships^,  which  is  published  semi-annually,  lists  such  vessels 
certified  by  the  Coast  Guard. 

This  document  is  presented  in  three  sections: 

•  Inspected  Tank  Barges  -  containing  vessel  name,  Coast  Guard  number,  gross 
tonnage,  whether  the  barge  is  manned,  year  built,  hull  construction,  length, 
owner,  operator,  certified  route,  hull  type,  highest  grade  authorized  cargo, 
capacity,  expiration  date  of  certificate  of  inspection,  where  the  certificate  of 
inspection  is  maintained,  and  the  status  of  the  vessel,  i.e.,  active,  revoked 
certificate,  etc.  Figure  44  shows  part  of  this  list. 

•  Inspected  Tankships  -  containing  the  same  information  as  tank  barges  except 
that  type  of  propulsion  instead  of  hull  type  is  shown. 

•  Hazardous  Materials  Barges  -  containing  a  list  of  all  tank  barges  certified  to 
carry  dangerous  cargo  as  specified  in  the  Code  of  Federal  Regulations.  Included 
in  this  section  are  the  barge,  name,  official  number,  temperature  and  pressure  at 
which  the  cargo  is  carried,  and  those  cargoes  the  barge  is  authorized  to  carry 
(see  figure  45). 


Office  of  Marine  Environment  and  Systems,  U.S.  Coast  Guard,  "Commandant  Notice 
16616,"  (Washington,  D.C.,  1978),  p.  i. 

^  U.S.  Code  of  Federal  Regulations,  Title  46,  Section  30.01-5,  (Washington,  D.C., 

1976). 

'  U.S.  Coast  Guard,  "List  of  Inspected  Tank  Barges  and  Tankships,  CG-499"  published 
semiannually  (Washington,  D.C.). 

4  U.S.  Code  of  Federal  Regulations,  Title  46,  Section  151,  (Washington,  P.C.,  1976). 
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ENCLOSURE  I 1 )  TO  COMOTINST  16616. 2A  CH-2 

6  FEB  1978 


VESSEL  ♦  REGISTRY 

CARGOES 

DATE 

BOW  SKY 

AAC 

ACA 

ACN 

ACR 

ACY 

ADN 

5-31-77 

CONTACT 

NORWAY 

AEE 

ALA 

ALC 

AMH 

ANL 

ATN 

6-13-77 

EXAM 

BAE 

BAR 

BCL 

BMH 

BNZ 

BTE 

11-01-77 

LOC 

CBO 

CBT 

CCH 

CCW 

CHA 

CHD 

6-13-79 

EXPIRES 

CHT 

CLP 

CNO 

CPO 

CPS 

CRB 

CRF 

CRS 

CSS 

CT  A 

DAT 

DBA 

DBO 

DCM 

DCN 

DDM 

DEA 

OEE 

DEN 

DET 

D  I  A 

DIE 

DIP 

DMB 

DMF 

DMG 

DOX 

DPK 

0PM 

DPP 

DPU 

DVH 

EAC 

EAI 

EDA 

EDB 

EOC 

EPA 

EPC 

ETC 

ETM 

FFA 

FMA 

FMT 

HMC 

HMI 

MAM 

MEA 

MEP 

MMM 

MPA 

MPL 

MSO 

MSR 

NCT 

NIT 

NPP 

NPS 

NTD 

NTM 

OLM 

PAC 

PAH 

PAM 

PAN 

PAR 

PCE 

PHN 

PNA 

PPI 

DRD 

SAC 

SFA 

SHP 

SHR 

STY 

TCN 

TCO 

TDH 

TEA 

TEC 

TEN 

TET 

THF 

TTP 

UAS 

VAK 

VAM 

VNT 

BOW  SPRING 

AAC 

ACN 

ACR 

ACY 

ADN 

AEE 

4-07-76 

CONTACT 

NORWAY 

ALA 

ALC 

AMH 

ANL 

ATN 

BAE 

4-23-76 

EXAM 

BAR 

BCL 

BMH 

BNZ 

BTE 

CBO 

5-26-76 

LOC 

CBT 

CCH 

CCW 

CFR 

CHA 

CHD 

4-23-78 

EXPIRES 

CPO 

CPS 

CRB 

CRP 

CRS 

CSS 

CT  A 

OAT 

DBA 

DRO 

DCM 

DEA 

DEE 

DEN 

DET 

01  A 

DIE 

DIP 

DM8 

DMF 

DMG 

DOX 

DPP 

DPQ 

DPU 

DVH 

EAC 

EAI 

ECH 

EDA 

EOB 

EDC 

EPA 

EPC 

ETC 

ETM 

FFA 

FMA 

FMS 

MAM 

MEA 

MEP 

MMM 

MPA 

MPL 

MSO 

MSR 

NAC 

NCT 

NIT 

NPP 

NTD 

NTM 

OLM 

PAC 

PAH 

PAM 

PAN 

PAR 

PCE 

PHN 

PNA 

POX 

PRO 

SAC 

SFA 

SHP 

SHR 

STY 

TCO 

TO  I 

TEA 

TEA 

TEC 

TET 

THF 

UAS 

VAK 

VAM 

VNT 

Figure  43.  Sample  Printout  of  List  of  Foreign  flag  Vessels  Carrying  Letters  of  Compliant 
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This  list  contains  the  only  information  found  to  date  on  U.S.  vessels  carrying  dangerous 
cargo. 


D.  LLOYD'S  REGISTER  OF  SHIPPING 

Lloyd's  of  London  publishes  a  Register  of  Shipping  annually.^  This  register  contains  the 
list  of  vessels  and  their  specifications  which  were  built  in  accordance  with  Lloyd's  rules  of 
construction  and  classification.  Also  contained  in  this  publication  are  particulars  of 
oceangoing  merchant  ships  of  100  gross  tons  and  greater  known  to  Lloyd's.  This  information 
is  obtained  by  Lloyd's  agents  from  shipyards  around  the  world. 

Figure  46  shows  a  page  from  Lloyd's  Register  of  Shipping.  Information  contained  in  the 
register  on  each  vessel  is  listed  in  seven  columns,  with  the  following  data  in  each  column: 

•  Column  1  contains  Lloyd's  register  number  which  does  not  change  during  the  life 
of  the  vessel;  the  call  sign;  official  number  and  navigational  aids,  i.e.,  direction 
finder,  echo  sounding  device,  radar,  etc. 

•  Column  2  contains  the  vessel’s  former  names,  owners,  managers,  port  of  registry 
and  flag. 

•  Column  3  includes  gross,  net,  and  deadweight  tonnage;  whether  the  ship  is  a 
shelter-decker;  whether  the  vessel  has  a  tonnage  mark;  and  whether  the  vessel  is 
an  ore/oil  carrier. 

•  Column  4  includes  hull,  ice  class,  machinery,  refrigeration,  inert  gas  systems, 
and  equipment  classifications;  also  lists  any  special  surveys,  requests  for  class 
withdrawal,  and  classifications  with  other  societies. 

•  Column  5  contains  the  date  the  vessel  was  built,  shipbuilder,  shipyard  and 
number,  overall  length,  registered  length  between  perpendiculars,  extreme 
breadth,  moulded  breadth,  maximum  draught,  moulded  depth,  superstructures, 
(i.e.,  bridge,  forecastle,  etc.),  type  of  deck,  cargo  battens,  bulkheads,  altera¬ 
tions,  keel  and  water  ballast;  whether  the  hull  is  riveted  or  welded,  and  the  rise 
of  the  floor. 

•  Column  6  includes  description  of  ship— diesel-electric,  gas-turbine,  paddle; 
passenger  capacity,  holds  at  their  lengths;  the  carrying  capacity  for  container 
ships;  type  of  tanks;  number,  size,  and  type  of  hatchways;  number  of  winches, 
cranes,  and  derricks. 

•  Column  7  contains  type  of  engines,  maximum  designed  power,  engine  design, 
capacity  of  fuel  bunkers,  any  special  types  of  propellers,  speed  in  normal 
weather,  and  type  of  boilers. 


Lloyd's  of  London,  "Lloyd’s  Register  of  Shipping." 
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REGISTER  OF  SHIPS  1977-78 
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Figure  46.  Excerpt  from  Lloyd's  Register  of  Shipping. 
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The  annual  Register  is  updated  with  monthly  supplements  which  include  changes  of 
name,  ownership,  flag,  etc.,  for  all  ships  and  a  separate  listing  of  all  new  vessels  not 
recorded  in  the  annual  Register. 

E.  MERCHANTS  FLEETS  OF  THE  WORLD 

The  U.S.  Maritime  Administration  annually  publishes  a  summary  of  merchant  ships  of 

the  world. *  These  data,  obtained  from  public  sources  and  U.S.  Government  records,  include 

information  on  "oceangoing  vessels  of  1,000  gross  tons  or  more,  and  exclude  ships  operating 

on  the  Great  Lakes  and  inland  waterways  and  special  types  such  as  channel  ships,  ice 

2 

breakers,  cable  ships,  etc." 

The  merchant  fleets  have  been  subdivided  into  passenger  carrying  vessels,  bulk 
carriers,  tankers,  and  freighters.  Freighters  have  been  further  broken  down  by  general  cargo 
carriers,  full  containerships,  partial  containerships,  roll-on/roll-off  vessels,  and  barge  car¬ 
riers.  Frequency  tables  in  this  volume  snow  number  of  vessels,  gross  tons,  and  deadweight 
tons  by  type  of  vessel  and  by  countries  with  merchant  fleets  (see  figure  47).  In  addition, 
comparative  tables  are  presented  for  the  current  year,  previous  year,  and  10  years  earlier. 

In  addition,  the  Maritime  Administration  annually  publishes  "Bulk  Carriers  in  the  World 
3 

Fleet"  which  lists  and  presents  statistics  on  the  bulk  carriers  of  the  world.  Distributions 
and  summaries  of  bulk  carriers  by  type  of  ship,  age,  speed,  size,  and  draft  are  shown.  Vessels 
by  country  of  registry  and  type  of  carrier  are  listed  with  the  year  built,  gross  tons, 
deadweight  tons,  speed  and  draft  (see  figure  48). 

F.  MERCHANT  VESSELS  OF  THE  UNITED  STATES 

4 

The  U.S.  Coast  Guard  annually  publishes  the,  Merchant  Vessels  of  the  United  States, 
contains  a  list  of  merchant  vessels  and  yachts  having  valid  marine  documents,  i.e., 

registers,  enrollments  and  licenses,  or  licenses  on  January  1.  This  annual  volume  is  updated 


Maritime  Administration,  U.S.  Department  of  Commerce,  "Merchant  Fleets  of  the 
World,"  published  annially  (Washington,  D.C.). 

”  Ibid.,  p.  i. 

^  Maritime  Administration,  U.S.  Department  of  Commerce,  "Bulk  Carriers  in  the 
World  Fleet"  (Washington,  D.C.). 

4  U.S.  Coast  Guard,  Merchant  Vessels  of  the  United  States,  published  annually 
(Washington,  D.C.). 
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MERCHANT  mm  OF  IMF  HOIID 


OCEANGOING  STEAM  AND  MOTOR  «IP9  OP  1.000  CNOSS  TON*  ANO  OVER  AS  OP  DEC  EMU  IE*  11 .  197* 

(Bsclwdee  DiIm  Operating  Eacluelvaly  on  the  Croat  Ukt#  and  Inland  Waterways  and  Special  Typa a  ouch  ao  Chamnel  Ships.  Icebreakers, 
Cable  Shlpo,  ate.,  and  Norchant  Shlpo  Owned  by  any  Military  Porco.) 
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Iraq 
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Jamaica 
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•Korea  (North) 
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2,962 
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335,600 
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12.655 

18,566 

61 
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393 

494 

3,877 

6,930 

18 

293 

529 
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3,875 

10,714 

37 7 

10,531 
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6 

74 

50 

299 

4,420 

4,931 

IB 

293 

529 

254 

3,744 
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2.346 

33 

336 

343 
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1,457 

1,999 

- 

. 

. 

15 

131 

204 
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1,961 

2.366 

51 

486 

31) 
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1,370 

1,890 

- 

• 

. 

12 

103 

161 

IB 
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180 

4 

50 

30 

11 

87 

109 

‘ 

* 

* 

3 

26 

41 

10 

50 

68 

_ 

_ 

7 

41 

56 

3 

9 

12 

. 

. 

. 

40 

512 

773 

. 

- 

23 

89 

130 

3 

23 

36 

14 

398 

607 

159 

1,354 

1,899 

7 

36 

28 

87 

582 

753 

15 

187 

298 

50 

549 

820 

83 

1,177 

1,776 

- 

. 

37 

301 

353 

3) 

601 

975 

IS 

275 

448 

16 

62 

94 

. 

. 

14 

39 

59 

2 

23 

33 

- 

- 

- 

17 

92 
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. 

. 

15 

90 
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- 

. 

. 

2 

2 

4 

81 
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2,273 

1 

13 

13 

37 

3)7 
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25 
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18 

373 
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26S 
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6 

31 

12 
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37 
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1,308 

2.260 
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2 

7 

7 

26 
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32 
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29 
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„ 
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2 
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. 

* 

2 

13 

16 

- 

- 

- 

- 

- 

- 
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29 

12 

21 

71 

84 

14 
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208 

25 
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46 
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611 

1 

3 

2 

31 

216 
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6 

82 
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6 

99 
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54 

61 

95 
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724 

32 
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14 
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. 

- 

- 

- 

30 

56 

84 

• 

28 

53 

80 

2 

3 

4 

• 

• 

- 

337 

3,110 

8,252 

12 

91 

78 

204 

1,647 

2,354 

88 

2,199 

3,782 

3) 

1,173 

2.038 

186 

729 

945 

30 

126 

96 

128 

465 

655 

7 

49 

68 

21 

89 

176 

50 

611 

1  017 

• 

42 

340 

48' 

- 

- 

- 

8 

291 

552 

26 

657 

1,195 

. 

12 

78 

IU 

- 
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Figure  47.  Excerpt  From  Merchant  Fleets  ol  the  World. 
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Figure  48.  Excerpt  Frojm  Bulk  Carriers  in  the  World  Fleet 


with  "The  Monthly  Supplement  to  Merchant  Vessels  ol  the  United  States."*  Figure  49  shows 
a  page  from  the  annual  record  which  includes  identification,  specifications,  service,  owner, 
and  place  built  of  all  vessels  listed. 


G.  RECORD  OF  THE  AMERICAN  BUREAU  OF  SHIPPING 

2 

The  American  Bureau  of  Shipping  publishes  an  annual  Register  of  Shipping.  An 
example  from  this  record  is  shown  in  Figure  50.  For  each  vessel,  information  is  in  eight 
columns  and  includes  the  following  data: 

•  Column  1  contains  the  identity  number  which  is  used  with  the  computerized 
system  by  which  these  records  are  produced;  however,  this  number  may  not  be 
the  same  for  each  vessel  from  year  to  year.  Also  included  in  this  column  is  the 
official  vessel  number,  signal  letters,  former  names,  and  port  of  registry. 

•  Column  2  contains  the  length,  breadth,  depth,  and  draft  of  the  vessel. 

•  Column  3  includes  gross  and  net  tons;  and  the  Underwriters  Cubic  Factor,  which 
is  length  times  breadth  times  depth  to  the  upper  depth  divided  by  100. 

•  Column  4  contains  the  fuel  capacity  for  oil  burning  vessels;  the  tanks  available 
for  fresh  and  salt  water  ballast  and  their  capacity  in  long  tons;  total  number  of 
containers  for  container  carriers;  the  type  and  capacity  in  long  tons  of  deck 

- ---equipment  for  handling  eargor  capacity  crf-reiiigerated 'spaces;  and  the  maximum 

pressure  (psi)  for  carriage  of  liquefied  gases. 

•  Column  5  includes  type  of  vessel,  machinery  location,  riveting  and  material  used 
in  the  hull,  number  of  decks,  and  number  of  hatches. 

•  Column  6  contains  type  of  engine,  horsepower,  and  type  of  refrigerating 
machinery. 

•  Column  7  lists  the  shipbuilder,  shipyard  location,  and  date  the  ship  was  built. 

•  Column  8  contains  the  hull  and  equipment,  machinery,  and  refrigeration  classi¬ 
fications. 


U.S.  Coast  Guard,  "The  Monthly  Supplement  to  Merchant  Vessels  of  the  United 
States,"  published  monthly  (Washington,  D.C.). 

2 

American  Bureau  of  Shipping,  Record,  published  annually  (New  York,  New  York). 
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Figure  49.  F.xcerpt  From  Merchant  Vessels  of  the  United  States. 


THE  RECORD.  1»78 


H.  THE  TANKER  REGISTER 

The  Tanker  Register^  is  published  by  H.  Clarkson  and  Company  Limited  and  contains  a 
listing  for  all  tankers  and  combined  carriers,  6,000  deadweight  tons  and  greater.  Figure  51 
illustrates  an  example  of  this  register.  Information  for  each  vessel  is  in  columns  and 
contains  the  following  data. 

•  Column  1  includes  present  and  former  vessel  names. 

•  Column  2  contains  vessel  description  which  may  be  motor  tanker  (M.T.),  steam 

tanker  (S.T.),  turbo-electric  tanker  (T.E.T.),  or  turbine  tanker  (T.T.);  also 
included  is  vessel  flag  and  call  sign. 

•  Column  3  includes  vessel  deadweight  tons,  draught,  and  tons  per  inch. 

•  Column  4  shows  deadweight  tons,  draught,  length  overall,  and  extreme  breadth  in 

meters. 

•  Column  5  presents  the  owners'  and  managers'  names. 

•  Column  6  contains  average  service  speed,  average  daily  fuel  consumption,  and 
bunker  capacity. 

•  Column  7  shows  the  year  the  vessel  was  built,  the  shipbuilder,  and  where  the  ship 

- was'bttitt. - 

•  Column  8  includes  length  overall,  length  between  perpendiculars,  extreme 
breadth,  and  moulded  depth  in  feet. 

•  Column  9  contains  number  of  center  and  wing  cargo  tanks,  cargo  carrying 
capacity,  and  permanent  ballast. 

•  Column  10  presents  gross  registered,  net  registered,  Suez  Canal  net,  and  Panama 
Canal  net  tonnage. 

•  Column  1 1  includes  number  of  pumprooms,  number  of  main  cargo  pumps  and 
total  capacity  of  main  cargo  pumps. 

•  Column  12  shows  type  of  engines,  bore  and  stroke,  horsepower,  and  engine 
builder. 

•  Column  13  contains  special  remarks  which  may  vary  from  other  registers  to  type 
of  tank  cleaning  system. 


^H.  Clarkson  &  Company  Limited,  The  Tanker  Register,  published  annually  (London, 
I960-). 
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Figure  51.  Excerpt  From  the  Tanker  Register 


IX.  VESSEL  VIOLATION  HISTORY 


A.  PORT  SAFETY  REPORTING  SYSTEM 

The  Port  Safety  Branch  of  the  U.S.  Coast  Guard  has  developed  an  information  system 
which  combines  vessel  data  collected  by  various  branches  of  the  Coast  Guard.  These  data 
include  histories  of  vessel  violations,  boardings,  inspections,  casualties  and  pollution.  There 
has  been  some  confusion  as  to  what  this  system  is  actually  called.  For  the  purposes  of  this 
report,  the  system  will  be  referred  to  as  the  PSRS,  although  this  file  contains  a  great  deal 
more  information  than  was  contained  in  the  original  Port  Safety  Reporting  System. 

The  purpose  of  this  system  is  to  (1)  provide  a  method  for  Coast  Guard  personnel  at  the 
field  level  to  retrieve  and  update  vessel  histories,  (2)  provide  advance  notice  to  the  field 
units  that  a  vessel  coming  into  port  exposes  that  port  to  a  higher  than  average  danger 
because  of  past  violations,  casualties,  or  polluting  incidents,  and  (3)  act  as  an  aid  to 
management  in  determining  which  vessels  to  board  and  inspect. 

This  system,  which  has  been  operational  since  September  S,  1977,  contains  data  stored 
in  a  computer  data  bank  in  Cupertino,  California,  and  can  be  accessed  through  terminals 
located  in  52  Coast  Guard  field  offices  and  12  district  offices.  When  a  vessel  identification 
is  entered  at  the  terminal,  the  computer  responds  with  a  printout  of  up  to  six  types  of  data 
about  that  vessel.  Figure  52  shows  a  typical  vessel  history  which  is  printed  out  at  the 
terminal.  Each  history  may  contain: 

•  Vessel  identification  consisting  of  vessel  name,  flag,  call  sign,  official  number, 
propulsion,  length,  gross  tons,  net  tons,  horsepower,  and  Lloyd's  number.  This 
information  is  entered  by  the  Port  Safety  Branch,  which  has  a  data  file  of  vessel 
identification.  The  information  in  this  file  is  from  Lloyd's  Shipping  Register,  the 
American  Bureau  of  Shipping  Record,  the  Coast  Guard's  file  on  ships  carrying 
certificates  of  inspection,  or  Letters  of  Compliance.  If  no  information  is 
available  on  the  vessel  coming  into  port,  the  field  office  enters  the  vessel  name, 
call  sign,  flag,  and  official  number.  Enough  information  is  then  available  in  the 
file  to  identify  the  ship  at  the  next  port  it  visits.  Headquarters  then  enters  the 
rest  of  the  information  from  one  of  the  sources  mentioned  above.  Headquarters 
is  presently  entering  this  information  on  all  ships  listed  in  Lloyd's  Shipping 
Register. 

•  Safety  of  Life  at  Sea  (SOLAS)  Information  -  A  SOLAS  Certificate  is  issued  when 
a  vessel  meets  the  minimum  requirements  of  the  SOLAS  Convention.  The  date 
this  certificate  was  issued,  its  expiration  date  and  type  of  service  for  which  the 
vessel  is  certified  is  listed  in  this  category.  The  information  is  entered  into  the 
data  file  by  the  Port  Safety  Branch. 
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•  Casualty  Data  includes  the  location,  date,  nature  of  casualty  and  official  number 
of  the  casualty.  This  information  is  entered  by  Headquarters  from  the  Vessel 
Casualty  Reporting  System  information  (see  the  VCRS  section  of  this  report). 
The  information  is  updated  annually  and  contains  casualty  information  on  U.S. 
vessels  or  foreign  vessels  which  were  involved  in  a  casualty  in  U.S.  waters. 

•  Polluting  Incidents  contains  location,  date,  polluting  material,  quantity  of  spill 
and  operation  in  progress  at  time  of  spill.  This  information  is  entered  at 
Headquarters  from  the  Pollution  Incident  Report  System  information  (see  PIRS 
section  of  this  report).  The  information  is  updated  quarterly  and  contains 
incidents  involving  U.S.  vessels  or  foreign  vessels  involved  in  spills  in  U.S. 
waters. 

•  Boarding  and  Inspection  Records  include  date,  location,  action  and  discovery,  and 
category  of  boarding  and  inspection.  This  is  the  information  entered  daily  at  the 
field  level  through  remote  terminals. 

•  Violation  History  contains  vessel  owner,  regulation  violated,  date,  location,  and 
master  of  vessel.  The  information  is  recorded  in  the  system  from  Headquarters 
after  a  violation  report  is  received.  There  is  some  delay  before  the  complete 
information  is  computerized;  however,  the  fact  that  a  report  has  been  sent  is 
recorded  at  the  field  level. 

Information  ultimately  enters  the  PSRS  system  through  either  the  Captain  of  the 

Port/Marine  Safety  Officer  (COTP/MSO)  field  office  or  the  Port  Safety  Branch  of _ 

Headquarters.  Figure  53  illustrates  the  process  by  which  data  become  part  of  the  PSRS  file. 
Vessel  identification,  casualty  data,  pollution  records,  and  SOLAS  information  are  all 
obtained,  coded,  keypunched,  and  entered  into  the  PSRS  file  by  the  Port  Safety  Branch  at 
Coast  Guard  Headquarters. 

Boarding  and  Inspection  information,  and  some  Violation  History  data  are  entered  from 
the  field  offices.  A  vessel  is  required  to  give  a  port  a  24-hour  advance  notice  of  arrival. 
Upon  receiving  arrival  notice  from  a  vessel,  the  MSO  at  the  port  requests  a  vessel  history 
through  the  terminal.  The  MSO  may  identify  the  incoming  vessel  by  one  of  two  formats.  He 
may  enter  the  vessel  number— either  the  Lloyd's  or  the  ABS  number.  If  neither  of  these 
numbers  is  known,  the  vessel  cam  be  identified  by  entering  vessel  name,  flag,  call  sign,  and 
official  number.  If  this  second  format  is  used,  the  computer  will  accept  a  typographical 
error  on  the  name  but  not  on  any  of  the  other  information.  After  this  information  is  entered, 
the  computer  will  respond  by  printing  the  registration  number,  vessel  name,  flag,  call  sign, 
and  official  number,  if  the  computer  already  has  a  file  on  that  particular  vessel.  The 
computer  then  repeats  the  information  inputted,  and  the  user  must  enter  a  verification  code 
to  indicate  that  the  vessel  entered  is  the  one  for  which  he  desires  information. 


Figure  53.  Process  by  Which  Data  Becomes  part  of  PSRS 


If  the  user  enters  the  Lloyd's  or  ABS  number  and  there  is  no  data  on  the  file  about  that 
vessel,  the  computer  prompts  the  user  to  enter  the  vessel  name,  flag,  call  sign,  and  official 
number.  A  new  vessel  is  entered  into  the  file  in  this  manner. 

For  vessels  already  on  file,  the  computer  prints  out  the  vessel  histories  requested. 
Once  a  history  is  requested,  that  history  is  put  in  an  "awaiting  action"  file  by  the  computer 
and  will  only  be  removed  from  this  file  when  an  action  (or  non-action)  code  is  input  for  that 
vessel. 

The  MSO  must  determine  which  vessels  he  is  going  to  board.  One  of  the  purposes  of 
the  vessel  history  is  to  help  the  officer  make  this  decision.  It  is  hoped  that  he  will  board 
those  vessels  which  have  a  history  of  violations  or  which  have  not  been  boarded  for  some 
time. 

After  the  MSO  has  visited  a  vessel,  or  at  the  end  of  the  work  day,  he  recalls  the  list  of 
requested  vessels  and  enters  a  two-letter  code  which  defines  any  action  taken  relative  to 
these  vessels,  and  he  may  enter  a  two-digit  code  which  clarifies  any  actions  taken.  Up  to  ten 
codes  may  be  entered  for  each  vessel.  Figure  54  presents  the  matrix  of  possible  actions  and 
clarifying  categories.  Darkened  squares  represent  combinations  of  actions  and  categories 
which  the  system  will  not  accept. 

_ It,  upon  boarding. a  vessel,  the  MSO  discovers  a  violation^  Form  CG^2636  is  filled  out 

(see  figure  55).  This  form  is  completed  in  duplicate  with  one  copy  going  to  Headquarters  and 
one  going  to  the  district  office.  The  MSO  codes  "CB"  in  the  terminal  for  action  taken — 
"Violation/Deficiency  Noted--CG-2636  to  follow."  Upon  receipt,  Coast  Guard  Headquarters 
enters  the  information  into  the  PSRS.  The  district  office  takes  action  against  the 
responsible  party.  Any  correspondence  relative  to  the  case  is  copied  and  forwarded  to 
Headquarters  and  processed  into  the  data  file. 

One  of  the  problems  in  any  data  system  is  input  errors.  The  PSRS  data  file  is  no 
exception.  In  some  ways  the  probability  of  input  errors  is  compounded  in  the  PSRS  because 
of  the  quantity  of  information  contained  in  the  system  and  because  much  of  the  data  comes 
from  other  sources  which  may  also  have  input  errors.  These  errors  could  occur  at  either  the 
field  office  level  or  at  Headquarters.  The  only  input  errors  that  are  detected  in  this  system 
by  an  editing  program  are  those  which  occur  in  entering  the  action/category  codes  after 
boarding  (or  not  boarding).  The  edit  program  will  not  accept  codes  which  are  not  specifically 
listed  in  the  users'  manual.  Also,  the  edit  program  cross  checks  the  action  code  against  the 
category  code  to  ensure  that  they  are  not  contradictory. 
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Figure  55.  Vessel  Violation  Report  Form. 


The  most  severe  error  is  one  made  in  entering  the  vessel  number.  If  this  error  occurs 
at  Headquarters  when  entering  the  VCRS,  SOLAS  information,  or  PIRS  data,  it  is  unlikely 
the  mistake  will  be  caught.  The  result  of  this  error  is  that  either  the  information  will  be 
identified  with  the  wrong  vessel,  or  it  will  be  identified  with  a  nonexistent  vessel.  When  the 
vessel  identification  is  entered  at  the  field  office,  the  computer  repeats  the  vessel 
identification  for  the  officer  to  verify.  This  check  will  detect  some  errors.  However,  if  the 
user  is  in  a  hurry  or  simply  does  not  check  the  data,  the  error  will  not  be  caught.  Errors  may 
also  go  uncorrected  if  the  originial  information  was  erroneously  coded  before  it  was  entered 
into  the  computer.  Whatever  the  cause,  this  type  of  error  is  especially  severe  because  it  can 
result  in  incomplete  vessel  histories. 

Error  can  also  occur  in  the  number  of  port  calls  recorded.  As  previously  noted,  often 
when  a  vessel  comes  into  port  (boarded  or  not  boarded),  action/category  codes  are  entered 
into  the  terminal,  and  the  vessel  file  is  taken  out  of  the  awaiting  action  file  and  sent  back  to 
the  main  file.  If  for  some  reason  the  ship  is  reboarded  before  it  leaves  port,  to  enter  the 
second  boarding  the  MSO  has  to  either  recall  the  vessel  history  or  call  Headquarters  and  ask 
them  to  enter  the  additional  action.  When  Headquarters  enters  the  information  there  is  no 
problem;  however,  when  the  vessel  history  is  recalled  from  the  files  by  the  MSO,  the  number 
of  port  calls  for  that  one  ship  becomes  two  rather  than  one. 

The  Port  Safety  Branch  contends  that  incomplete  information  presents  a  greater 
problem  than  inaccurate  information.  The  MSO  is  allowed  space  to  enter  one  to  ten 
action/category  codes.  If  the  MSO  enters  only  one  when  more  than  one  apply,  the  result  is 
an  incomplete  record. 

A  field  office  will  receive  incomplete  information  if  the  MSO  at  the  previous  port  has 
not  entered  an  action  code  for  a  vessel.  In  this  case,  the  vessel  history  can  be  obtained  from 
the  main  file,  but  the  file  contains  no  record  of  the  previous  port  call.  To  alleviate  this 
possible  problem,  when  an  MSO  requests  the  list  of  vessels  awaiting  action  codes,  the  vessels 
are  listed  in  chronological  order  by  the  day  they  were  requested.  As  time  passes,  the  MSO 
would  have  to  skip  over  that  vessel  to  get  to  the  other  vessels  on  the  list,  so  that  eventually 
the  error  should  be  caught.  However,  the  field  office  in  the  next  port  could  be  made  aware 
that  it  has  an  incomplete  record  if  whenever  a  vessel  history  is  listed  in  the  "awaiting 
action"  file,  the  master  file  has  some  indication  of  this  fact. 

The  VCRS  data  is  entered  into  the  PSRS  file  annually --when  the  Information  and 
Analysis  Branch  makes  their  annual  computer  tape.  This  results  in  a  lag  in  casualty 
information.  The  Information  and  Analysis  Branch  produces  keypunch  cards  of  the  casualties 


as  they  become  known  to  their  office.  The  lag  in  PSRS  data  could  be  shortened  if  the  Port 
Safety  Branch  asked  the  Information  and  Analysis  Branch  for  a  printout  of  the  casualties  on 
a  quarterly  or  monthly  basis. 

The  Coast  Guard  has  compiled  the  results  of  the  boarding/inspection  codes  from  this 
system  for  the  period  January  1,  1978  to  June  30,"  1978.  This  information  has  been  compiled 
for  port,  district,  and  national  levels.  A  copy  of  the  national  statistics  can  be  seen  in  figure 
56. 

These  tabulations  contain  the  number  of  vessel  arrivals,  number  of  vessels  boarded  or 
inspected,  the  number  of  vessels  having  violations,  and  the  actual  number  of  violations 
issued. 

This  tabulation  serves  to  confirm  the  Coast  Guard's  suspicion  that  incomplete 
information  presents  a  greater  problem  than  inaccurate  information.  In  looking  through  the 
vessel  counts  in  each  of  the  ports  it  is  quite  obvious  that  a  number  of  ports  do  not  utilize 
this  system.  The  data  are  very  incomplete. 

This  system  could  be  an  extremely  reliable  management  tool  if  the  Coast  Guard  could 
convince  its  own  personnel  to  use  it.  As  it  is  now  the  data  are  of  little  value  because  they 
depend  on  cooperation  in  each  of  the  ports  in  order  to  be  used  both  as  a  management  tool 
and  as  a  vessel  history. 
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X.  CONCLUSIONS 


This  survey  was  undertaken  to  determine  the  availability,  reliability  and  completeness 
of  data  systems  which  may  aid  in  Analyzing  Marine  Safety  Systems.  This  survey  has  pointed 
out  what  types  of  information  are  available  and  has  shown  where  data  are  lacking.  The  data 
systems  have  been  grouped  by  the  type  of  information  they  contain.  A  discussion  of  each  of 
these  groups  follows. 

Marine  Activities 

Marine  activities  data  which  contain  the  PSS/MEP  Quarterly  Activities  Report  are 
essential  in  the  evaluation  of  the  resource  management  of  the  Port  Safety  and  Security 
Program.  This  data  system  provides  the  only  information  available  regarding  the  amount  of 
time  spent  on  Coast  Guard  activities  and  the  percentage  of  standards  performed.  The 
primary  problem  with  the  data  is  that  there  is  little  structure  to  the  method  by  which  it  is 
collected.  As  a  result,  some  ports  provide  accurate  activity  data  while  others  do  not.  This 
inconsistency  in  the  data  collection  makes  some  of  the  data  suspect  and  analysis  difficult. 
However,  this  is  the  only  Coast  Guard  activities  information  available. 

Marine  Pollution 

An  intricate  part  of  analyzing  marine  safety  is  evaluating  those  incidents  which 
pollute  the  marine  environment.  Three  data  systems— P1RS,  TOVALOP,  and  the  Directory  of 
Spills— were  designed  primarily  to  report  polluting  incidents  (see  figure  57).  Both  TOVALOP 
and  the  Directory  of  Spills  contain  worldwide  incidents;  however,  both  are  incomplete 
systems.  The  TOVALOP  data  is  obtained  on  a  voluntary  basis  from  tanker  owners  and  the 
governments  of  some  countries;  hence,  all  available  information  about  this  system  indicates 
gaps  in  the  data  base.  The  Directory  of  Spills  contains  only  "major"  polluting  incidents  and, 
therefore,  was  not  intended  to  be  a  complete  data  base  for  worldwide  polluting  incidents. 

The  PIRS  data  are  more  complete  than  when  the  system  first  began.  At  this  time  it  is 
relatively  complete  in  its  collection  of  spills  affecting  the  U.S.  shores.  However,  PIRS  data 
contain  a  number  of  input  errors.  This  shortcoming  is  expected  to  be  corrected  through  the 
use  of  an  editing  program  to  be  in  operation  by  Summer,  1979.  Even  with  a  relatively 
complete  PIRS,  the  incompleteness  of  TOVALOP  and  Directory  of  Spills  leaves  us  with  an 
incomplete  worldwide  data  base  on  marine  polluting  incidents. 

Marine  Traffic 

The  two  sources  of  data  surveyed  here— "Vessel  Traffic  Data"  and  "Waterborne 
Commerce  of  the  United  States"— have  traffic  data  only  for  U.S.  waters.  The  Vessel  Traffic 
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Figure  57.  Criteria  by  Whu  h  a  Casualty  Recomes  a  Part  of  a  Marine  Pollution  or  Vessel 
Accident  Data  System. 
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includes  other  type  of  pollution,  i.e.,  from  broken  pipeline,  etc. 


Data  studies  were  performed  once  and  included  only  seven  U.S.  port  systems.  Therefore,  it 
does  not  appear  that  this  data  system  will  be  of  great  value  in  the  analysis  of  marine  safety, 
with  the  possible  exception  of  route  identification  data. 

The  Waterborne  Commerce  data  provide  essentially  complete  traffic  data  for  U.S. 
port  systems.  The  system  does  have  some  potential  sources  of  error  because  of  the  manner 
in  which  the  data  are  collected;  however,  these  traffic  data  are  valuable  in  the  estimation 
of  vessel  exposure  for  casualty  probability  calculations. 

No  information  has  been  found  on  marine  traffic  outside  the  United  States.  Foreign 
data  would  be  especially  valuable  to  this  study  if  it  were  available  for  those  areas  in  which 
deepwater  ports  are  operational. 

Repair  Costs 

The  survey  of  repair  costs  was  not  intended  to  be  a  complete  survey  of  such 
information.  It  should,  however,  be  noted  that  the  U.S.  Salvage  Association's  data  are 
expected  to  provide  a  valuable  sample  of  average  repair  costs  and  repair  times  for  specific 
types  of  repairs  and  for  specific  types  of  casualties. 

Vessel  Accidents 

An  important  phase  of  analyzing  marine  safety  is  the  evaluation  of  the  number  and 
causes  of  vessel  accidents  and  use  of  this  evaluation  to  predict  future  accidents.  Six 
accident  data  systems  have  been  surveyed.  The  result  of  this  survey  shows  large  gaps  in 
available  data.  A  summary  of  the  six  systems  and  their  contents  follow: 

•  IMCO  collected  and  evaluated  Damage  Cards  and  Intact  Stability  Casualty 
Records  on  serious  casualties  from  member  countries  between  1962  and  1965. 
After  1965,  only  a  smattering  of  infc-mation  was  collected  because  IMCO  did 
not  emphasize  these  reports.  In  1976,  this  organization  again  began  emphasizing 
casualty  records  and  has  encouraged  members  to  report  serious  accidents.  In 
1977,  IMCO  published  a  list  of  serious  casualties.  This  list  was  taken  from  the 
Casualty  Returns  published  by  the  Liverpool  Underwriters  Association  (see 
below).  These  data,  because  of  the  voluntary  basis  on  which  they  have  been 
collected  and  the  lack  of  emphasis  on  reporting  casualties,  contain  a  sparse 
collection  of  information. 


•  The  Liberian  Bureau  of  Maritime  Affairs  requires  ships  of  Liberian  registry  to 
report  casualties  which  resulted  in  $50,000  or  more  damage,  loss  of  life,  or  the 
vessel  being  unable  to  continue  its  voyage.  However,  only  reports  which  result  in 
formal  investigations  are  made  public  and  then  only  at  the  discretion  of  the 
Commissioner  of  Maritime  Affairs.  Because  of  these  restrictions  for  the  period 
1968  to  the  present,  only  25  reports  have  been  released  to  the  public.  The 
written  reports  may  be  valuable  in  determining  the  chain  of  events  which  led  to 
the  accident,  but  they  do  not  provide  a  complete  picture  of  Liberian  vessel 
casualties. 


•  Liverpool  Underwriters  Association  publishes  a  monthly  list  of  casualties  involv¬ 
ing  vessels  500  gross  tons  or  greater  which  resulted  in  total  vessel  loss  or  loss  of 
life.  Because  of  the  restrictions  on  the  type  of  data  collected,  this  sytem  is  too 
limited  to  be  of  value  to  general  marine  risk  assessments. 

•  The  Tanker  Advisory  Center  in  New  York  collects,  from  Lloyd's  List,  information 
on  vessel  casualties  involving  tankers  greater  than  6,000  deadweight  tons.  This 
system  contains  a  relatively  complete  list  of  worldwide  tanker  accidents,  with 
the  exception  of  those  occurring  in  the  Far  East.  This  file  is  often  lacking  in 
specific  details  surrounding  the  accident  because  only  the  information  in  Lloyd's 
List  is  reported  at  the  Tanker  Advisory  Center.  For  the  years  1969-1973,  the 
Tanker  Casualty  File,  which  is  also  based  on  Lloyd's  data,  is  much  more 
complete.  However  the  Tanker  Advisory  Center  has  data  from  1964  to  the 
present  which  is  updated  daily. 

•  The  Tanker  Casualty  File  has  been  generated  by  the  Office  of  Merchant  Marine 
Safety  of  the  United  States  Coast  Guard.  This  system  contains  worldwide  tanker 
accident  information  for  the  years  1969-1973.  For  the  years  this  system  covers, 
the  data  are  more  complete  than  that  of  the  Tanker  Advisory  Center  because 
sources  other  than  Lloyd's  are  consulted  to  obtain  further  information  about  the 
circumstances  surrounding  the  accident.  As  with  the  Tanker  Advisory  Center, 
the  data  are  believed  to  be  essentially  complete  with  the  exception  of  accidents 
in  the  Far  East.  In  addition  to  recording  casualties,  the  system  contains 
information  on  oil  spills  resulting  from  these  casualties. 

•  The  Vessel  Casualty  Reporting  System  contains  information  on  accidents  involv¬ 
ing  U.S.  vessels  or  vessels  in  U.S.  waters,  resulting  in  damage  greater  than 
$1,500,  loss  of  life,  personnel  incapacitation  longer  than  72  hours,  or  stranding  or 
grounding.  This  system  is  believed  to  be  very  complete  for  oceangoing  vessels 
but  only  50  to  60  percent  complete  for  small  vessels,  such  as  fishing  vessels  or 
recreational  boats.  The  data  include  casual  and  contributing  factors  for  the 
accidents,  which  are  useful  for  a  certain  type  of  safety  analyses.  On  the  other 
hand,  information  on  oil  or  chemical  spills  is  quite  sparse. 

The  vessel  accident  survey  shows  fairly  complete  lists  of  worldwide  tanker  accidents 
for  the  years  1964  to  the  present;  essentially  complete  lists  with  further  specific  data  on 
worldwide  tanker  accidents  for  the  years  1969  to  1973;  good  accident  data  on  oceangoing 
U.S.  vessels  and  foreign  vessels  having  accidents  in  U.S.  waters,  and  not  as  complete  data  on 
casualties  involving  smaller  vessels  in  U.S.  waters.  The  obvious  gap  in  data  is  a  lack  of 
information  on  worldwide  casualties  involving  vessels  other  than  tankers  (see  figure  57).  The 
primary  vessel  casualty  data  sources  are  the  Vessel  Casualty  Reporting  System  and  The 
Tanker  Casualty  File. 

Vessel  Personnel  Injuries 

The  only  data  system  discussed  in  this  section  is  that  of  the  Marine  Index  Bureau.  This 
system  contains  records  of  injuries  and  illnesses  of  vessel  personnel.  Data  are  provided 
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voluntarily  by  ship  owners.  The  data  are  not  complete  because  some  owners  prefer  to  keep 
their  own  injury  records  and  consider  the  information  proprietary.  At  this  time  it  is  not 
known  what  percentage  of  owners  submit  information  to  the  bureau,  nor  is  it  known  whether 
data  are  strictly  from  IJ.S.  vessel  owners  or  also  include  foreign  owners. 

Vessel  Population 

In  order  to  determine  the  probability  of  a  casualty,  it  is  helpful  to  know  the  population 
from  which  that  casualty  will  occur.  To  identify  that  population,  three  shipping  registers, 
two  lists  of  inspected  vessels,  and  three  statistical  analyses  of  world  fleets  were  surveyed. 
To  the  best  of  our  knowledge,  these  figures  are  accurate. 

Vessel  Violation  Histories 

The  Port  Safety  Reporting  System  included  in  this  section  has  only  been  operational 
since  September  1977.  This  system  was  designed  as  an  aid  to  management  in  the  Port  Safety 
and  Security  Program.  This  system  has  tremendous  potential  for  generating  valuable 
statistics,  e.g.,  port  calls,  number  of  different  vessels  actually  involved  in  both  accidents 
and  in  polluting  incidents,  the  correlation  between  number  of  violations  and  number  of 
casualties  for  individual  vessels,  etc.  However,  the  initial  tabulations  indicate  that  the  data 
are  incomplete.  If  this  system  is  to  be  of  value,  the  Coast  Guard  must  have  more 
cooperation  from  their  own  personnel  at  the  port  level. 

Some  of  the  data  discussed  above  could  be  extremely  valuable  in  analyzing  marine 
safety  systems.  However,  before  it  can  be  useful,  Coast  Guard  personnel  must  begin  to 
utilize  this  system  more  consistently  at  the  port  level.  The  PSS/MEP  Quarterly  Activities 
Report  and  the  PSRS  can  be  used  in  analyzing  Coast  Guard  resource  management.  For 
instance,  the  relationship  between  the  performance  of  standards  and  the  number  of  facility 
and  vessel  casualties  can  be  examined  using  the  Activities  Report.  Also  the  data  in  PSRS 
can  be  manipulated  to  produce  summary  statistics.  Using  these  data,  relationships  between 
boardings  or  violations  and  casualties  can  be  explored.  The  accident  and  pollution  data  will 
be  used  in  conjunction  with  population  and  traffic  data  to  explore  methods  of  predicting 
number  of  accidents  and  spills,  number  of  spills  per  vessel  accident,  and  size  of  spills. 
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